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ABSTRACT 

The voices of women with disabilities have largely been silent in research 

surrounding assistive devices. In an attempt to fill this gap in the literature, this thesis 

involves a grounded theory approach to examine the process underlying women's 

involvement in the design and development of their assistive devices. 

A preliminary theory of Collaborating Worlds is suggested within the confines of 

individualized, collaborative partnerships between three female device users and two 

male designers. Additionally, two finctionaVdescriptive theories pertaining to the 

common actions in the collaborative creation of assistive devices as wel! as strategies 

used in achieving a successhl creative partnership are identified. 



ACKNOWLEDGEMENTS 

Without the generosity and support of a number of key individuals. this thesis would 
never have become a reality. I would like to extend my deepest appreciation to the 
following people: 

The female device users and male designers who participated in the investigation 
for their e n t h u s i ~ m  and commitment in sharing their experiences of 
collaboratively designing and developing assistive devices. 

Elizabeth DoIan for introducing me to the Calgary Chapter of TETRA. 

Dr. Nancy Marlett, my supervisor. for her contagious enthusiasm and support. 
particular1 y during the editing process. 

Dr. Lisa Harpur and Dr. Marjorie Mclntyre, committee members. for their 
thoughtful suggestions. I am also gra te l l  to Marjorie McIntyre for having 
provided me with my first introduction to the value of qualitative research. 

My father, Wayne Egers who. through example, has shown me the value of 
creativity and embracing new challenges. 

My mother, Dana Boyd. my brother Christopher Boyd and my grandmother, 
Nancy Jardine. for their unfailing support and confidence. 

Ino Cornel for his words of encouragement and for teaching me so much about 
the meaning of integrity in working in the field of rehabilitation. 

Kathleen Achenbach and Hazel Lawley who were there in countless ways 
throughout every stage of the research process. 

Angela Drozda and Brooke Delong who were always ensuring I stayed in touch 
with the "outside world". 



TABLE OF CONTENTS 

. . 
Approval Page .............................................................................................................. 11 ... 
Abstract ........................................................................................................................ 111 

Acknowledgements ...................................................................................................... iv 
Table of Contents ......................................................................................................... v . . 
List of Figures .......................... .. ............................................................................... vlrl 

CHAPTER ONE: INTRODUCTION ......................................................................... 1 
Preparing for Exploration ................................................................................ 1 
Research Question ........................................................................................... 3 
Researcher Vulnerability ................................................................................. 4 

CHAPTER TWO: LITERATURE REVIEW .................................. .. .......................... 6 
Gender and Assistive Devices ......................................................................... 7 

Women with Disabilities in Context .................................................... 7 
The Hazards of Generalizing to Women .................... .... ............. 9 
Women and Technology ...................................................................... 10 . . 

Farth rn Assistive Devices ................................................................................ 12 
Trends in Device Utilization .......................................................................... 13 
Factors Influencing Device Acceptance/Rejection ......................................... 1 5 

User Characteristics ............................................................................. 15 
Environmental Characteristics ............................................................. 17 
Device Characteristics ........................................................................ 18 
Other Influences ................................................................................... I 9  
A Pattern of Device AcceptanceRejection ... ................................... 20 

Realizing the Potential of Assistive Devices: Consumer Involvement .......... 20 
Self-determination and Empowerment ................................................ 2 1 

77 Levels of Consumer Involvement ........................................................ ,, 
33 Device Selection .................................................................... ,, 

Device Evaluation .................................................................... 24 
Device Design and Development ............................................. 25 

Chapter Summary ........................................................................................... -28 

CHAPTER THREE: METHODOLOGY .................................................................... 30 
Approach to Understanding: Research Design ............................................... 30 
Grounded Theory as a Tool for Understanding ..................... ...... ............ -30  
Epistemological Assumptions: Looking from a Feminist Lens ....................... 33 

......................................................................................... Multiplicity 34 
...................................................... Knowers and Knowledge Sources 34 

.................................................................... Neutrality and Objectivity 35 
Researcher Biases ...................................................................................... 3 6  



........................................................ Strategies for Understanding: Procedures 37 . . .......................................................................................... Paruclpants 3 7  . . ................................... Recruitment of Participants ............................ ... 37 
....................................................... Generating Data ................... ... 40 
....................................................... Conversational Interviews 40 

Interview Relationships and Vulnerability .......... .. .................. 42 
Transcription of Interviews ...................................................... 44 

Analysis of Data ..... .. ....................................................................... 4 4  
Open Coding ........................................................................... -45 

........................................................................... Axial Coding 46 
Selective Coding ...................................................................... 47 . . 
Memo Wnting .......................................................................... 49 
Process .................................................................................... 50 

Strategies for Ensuring Trustworthiness ............................................. 51 
..................................................................... Credibility ......... .. 51 

......................................................................... Transferability - 5 1  
........................................................................... Dependability 52 

Confirmability .......................................................................... 52 
............................................................................... Chapter Summary 5 2  

CHAPTER FOUR: ANALYSIS AND INTERPRETATION ..................................... 54 
................................................................. Device User/Designer Relationship 55 

Common Actions in Collaboration .................................................................. 56 
Identifying ............................................................................................ 57 

........................................................................................... Prioritizing 57 
Brainstorming ..................................................................................... 5 8  

...................................................................................... Implementing 5 8  
Evaluating ....................... ..... .......................................................... 59 
Verifying .............................................................................................. 60 

Strategies for Achieving a Successll  Partnership ......................................... 60 . . 
Commumcat~on .................................................................................... 60 

............................................................................... Perspective Taking 62 
Disclosure ............................................................................................ 63 
Conscious Knowing ............................................................................. 64 
Embracing Multiplicity ...................... .. ........................................ 6 7  
Persistence ............................................................................................ 68 

.............................................................. A Theory of "Collaborating Worlds" 69 
................................................... Stage 1 : Separate Worlds .... .............. 72 

Stage 2: The Meeting of Two Worlds .................................................. 74 
Linking and Blending Worlds .................................................. 75 

Stage ;:The Best of Two Worlds ......................................................... 79 
................................................. The Material Assistive Device 80 

The Collaborative Actions ....................................................... 83 
The Device UserDesigner Relationship ................................. 84 



...................................... A Metaphor for Ability. Relationship and Creativity 85 
Chapter Summary ........................................................................................... 87 

CHAPTER FIVE: DISCUSSION .............................................................................. 88 . . Focus on Abdlty .............................. ... ....................... .. ............................... 88 
............................................................................................... Women's Voices 90 . . 

A Personallung Process ................................................................................... 92 
Strengths and Limitations of the Inquiry .......................... ... .................. 95 

..................................................................... Suggestions for Future Research 97 
Afterword ......................................................................................................... 99 

............................................................................................................ REFERENCES 101 

.............................................................................................................. APPENDIX A 114 

.............................................................................................................. APPENDIX B 116 

.............................................................................................................. APPENDIX C 118 

............................................................................................................ APPENDIX D 120 

vii 



LIST OF FIGURES 

Figure 3.1 . Steps o f  the Research Process ..........--.... .. ....--... .-......-. ... ........... . .  . .  -- 3 1 
Figure 3.2. Central Phenomena and Subcategories of the Paradigm Model ............... 48 
Figure Collaborating Worlds in an Impersonal Device Usermesigner 
Relationship ................ ... ............................................................................... 70 
Figure Collaborating Worlds in Personal Device UserDesigner Relationships .. 71 
Figure 4.3. The Individual Worlds o f  Female Device Users and Male Designers .. .... 73 
Figure 4.4. The Linking and Blending Worlds of Female Device Users and Male 
Designers.. .... .............-. -. -...... . . ................................. . . . .  ................. 76 
Figure 4.5. The Product o f  Collaborating Worlds ................................... ..-... --.- .. . 8 1 



CHAPTER ONE 

INTRODUCTION 

I have spent a number of years exploring the implications of technology for 

women with disabilities. I now realize I was gauging the value of an assistive device by 

its outer capabilities and appearance. I had the pleasure of meeting a young disabled 

mother who introduced me to the true value and beauty of such equipment. She, with her 

husband. developed a device allowing her to breastfeed her child. This couple chose to 

not rely on traditional. masculine knowledge sources, but instead drew upon their 

personal experiences, know how and love for their child to devise an assistive device. In 

witnessing this mother breast-feeding her child, there was little doubt that she and her 

husband had realized more than a material object. Their collaborative efforts resulted in a 

breastfeeding device that reflected their relationship with one another as well as with 

their child. Consequently. the device became a valued component of the loving 

interchanges that took place between this mother and her baby. 

From being exposed to her story as well as the experiences and perspectives of the 

female device users and male designers within this inquiry. I hope you. the reader. will 

also be touched by the potential beauty of assistive devices. 

Preparing for Exploration 

From the onset of the inquiry, I set out to investigate the possibilities rather than 

the limitations of assistive devices. For this reason. I focused on extending current 

research specific to consumer involvement (Brienza, Angelo, & Henry, 1995; Holliday, 

Topper. & Fernie. 1996) since there is consensus that consumers must be given the 

opportunity to express their opinions and expertise if the potential of assistive devices is 



to be achieved (Armstrong & Wilkinson, 1998; Batavia & Hammer, 1990; Brown & 

Wright, 1992; Fernie, 1997: Holliday, Topper, & Fernie, 1996; Phillips & Zhao, 1993). I 

was particularly interested in consumer involvement throughout the design and 

development of their devices since it is consistent with the principles of self- 

determination and empowerment. The justification is that device users who are able to 

influence new products as they evolve are more likely to feel a sense of ownership over 

the resulting device (Armstrong & Wilkinson. 1998; Holliday et al.. 1996; Ryan. Rigby. 

& From. 1996). 

Although consumer involvement during the design and development of assistive 

devices is considered necessary (Armstrong & Wilkinson, 1998; Batavia & Hammer, 

1990: Brown & Wright, 1992 Fernie, 1997; Holliday et al., 1996: Phillips & Zhao). it is 

important to consider "which" consumers are involved. Unfortunately, none of the 

research surrounding assistive devices reflects the voices of female device users. To shed 

light on the female perspective with respect to the design and development of assistive 

devices. it was decided that the following inquiry would be grounded in the experiences 

of female device users. Although male designers were included in the present 

investigation. their presence was not meant to challenge or validate women's accounts, 

but to enrich the emerging theory. 

My research interest changed upon meeting the mother who had designed her own 

breastfeeding device. In watching this mother interact with her child, there was little 

doubt that the true potential of assistive devices had been captured in her device. The 

mother's relationship with her husband and child surrounded the design and development 

process and was reflected in the finished product. Consequently, the mother felt a 



personal connection to her breast-feeding device. The beauty of this device was not its 

outer appearance. but its personal relevance for the mother. This is in contrast to market 

driven design and development initiatives where the focus is on a large consumer body. 

In such initiatives, there appears to be little opportunity for relationships to be established 

between designers and device users and for device users to feel a personal connection to 

the resulting product. I decided to examine an individualized design and development 

process since I assumed it would allow me to focus on the "true" potential of assistive 

devices. 

I realized the beauty of the breastfeeding device could never be ascribed a 

numerical value. To capture the personal significance of design and development 

initiatives and resulting assistive devices. a qualitative approach was used. Specifically, I 

chose to employ a grounded theory approach that would address the affective dimensions 

of the process underlying female device users' and designer's collaborative attempts to 

design and develop an assistive device. 

Research Question 

There is tremendous responsibility accompanying the formulation of a research 

question since ". ..whoever gets to define what counts as a scientific problem also gets a 

powerfid role in shaping the picture of the world that results fiom scientific research" 

(Harding, 1991, p.40). For this reason, a large amount of time was dedicated to this task. 

Meeting the mother who had developed her own breast-feeding device enabled me to 

identify the general area I wished to explore. I wanted to ensure, however, that the 

questions guiding the inquiry were grounded in the everyday realities and concerns of 

women with disabilities. To familiarize myself with issues surrounding the relationship 



between women with disabilities and their assistive devices, a number of information 

sources were consulted. Specifically. I attended a support group for women suffering 

from chronic arthritis where they discussed their hopes and frustrations with technology. 

In addition. I had repeated conversations with a rehabilitation counselor who dealt with 

assistive devices both personally and professionally. To become acquainted with issues 

specific to service delivery, I contacted government personnel from departments offering 

services involving assistive devices. I spoke with professionals from the field of' 

Environmental Design to familiarize myself with the important technical considerations 

surrounding the design and development of assistive devices. During a conversation with 

an architect practicing a co-operative approach to design. it became apparent that the 

design process itself has a tremendous impact on users' impressions of their assistive 

devices. From these conversations, the following research questions emerged: 

1. What happens when female device users and male designers work 

collaboratively in the design and development of assistive devices? 

2. What is the nature of the relationship between female device users and 

male designers during the design and development of assistive devices? 

3. What are the characteristics of the collaborative approach to the design and 

development of assistive devices? 

Researcher Vulnerability 

Although I felt I had succeeded in identifying research questions grounded in the 

realities of female device users and had adopted a methodology allowing me to focus on 

the affective dimensions of the collaborative partnerships between female device users 

and male designers, I was initially unable to connect with their experiences. Simply 



listening to their diverse perspectives was insufficient. For example, I kept revisiting the 

following comment by one female device user: ". . . I am sure he could have done it . . . 

created it on his own.. . I mean.. . that's his area.. . but what I got.. .. was exactly what 1 

needed". It was not until I allowed myself to be vulnerable that I was truly able to attend 

to the experiences of female device users and male designers and to appreciate the beauty 

of their assistive devices. Vulnerability came fiom honestly responding to the questions 

brought forth by female device users and male designers, fiom interacting with their 

perspectives and fiom accepting responsibility for my biases. When I opened myself up 

to being vulnerable, I gained access to the particular experiences of female device users 

and male designers and had greater faith in my ability to engage in accurate 

interpretation. I now know my willingness to be vulnerable was a necessary requirement 

for engaging in qualitative inquiry. 



CHAPTER TWO 

LITERATURE REVIEW 

The following chapter is meant to provide an overview of the literature 

surrounding assistive devices, specifically as they relate to women with disabilities. 

Unfortunately, the voices of women with disabilities have been largely silent in research 

pertaining to assistive devices. I have used a broader reference base relating to women 

with disabilities to demonstrate why they have special needs and concerns with respect to 

such technology. Consideration is also given to the hazards of generalizing findings 

generated from predominantly male samples to women. In a related vein, the different 

levels of consumer involvement are outlined with special attention being given to the 

involvement of female device users during the design and development process. 

While technical expressions such as "technical aids", "assistive technology", 

"adaptive technology" and "rehabilitation technology" are used interchangeably, I use 

"assistive device" as it is the term most commonly used by researchers, designers, 

consumers and rehabilitation practitioners. 

It is apparent that there is tremendous variability amongst objects classified as 

assistive devices. There are products to facilitate movement (wheelchairs, robotics. 

driving aids, canes), seeing (opticon systems, magnifiers. braillers), hearing 

(telecommunication devices for the deaf, hearing aids), communicating (voice amplifiers, 

artificial larynges, scanning and voice output devices), and self-care (automatic feeders, 

diapers) (Scherer & McKee, 1991). In addition, assistive devices can be characterized as 

low or high-tech (Armstrong & Wilkinson. 1998). Low-tech devices tend to be 

mechanical in nature whereas high-tech devices are electromechanical or computerized in 



nature. To avoid confusion with respect to what constitutes an assistive device. for the 

purposes of the following investigation. an assistive device is considered to be "Any 

device designed to replace an absent or augment a weakened physical function, prevent 

deterioration, minimize pain and support, activate andlor protect parts of the body" 

( Assistive Devices Program Manual, 1 982). 

Gender and Assistive Devices 

Women with Disabilities in Context 

Men and women experience disability differently since "... in addition to suffering 

discrimination on grounds of their disability, disabled women are subjected to the all- 

too-common forms of discrimination on grounds of sex that women in general suffer 

from in almost every given context" (Habib. 1995. p.50). The discrimination 

encountered by women with disabilities, can be even more complex and severe than that 

encountered by men with disabilities. A description of the unique circumstances of 

women with disabilities is offered to demonstrate their special needs and priorities related 

to the design and development of assistive devices. 

Lack of opportunities to llfilling the traditional nurturing female role can result 

in a sense of role-lessness for women with disabilities. For example, women with 

disabilities are less likely to be married than men with disabilities (DeLoach, 1989; 

Fawcett. 1996; Hanna & Rogovsky, 1991 ). This was demonstrated in a study involving 

50 1 university alumni with disabilities, where 47.9% of women were married as 

compared to 65.7% of men. Perhaps this is due to a view that: "A disabled husband 

needs a wife to nurture him, but a disabled wife is not seen by society as capable of 

nurturing a husband who is not disabled" (Hanna & Rogovsky, 199 1, p.56). 



Additionally. women with disabilities are often denied the opportunity to have children 

and can encounter stigma when they do  (Killoran, 1994: Moms, 1995  Prilletensky, 

1 996). 

Women with disabilities are more apt to live in poverty than their male 

counterparts and the general female population (Asch & Fine, 1988; Fawcett. 1996; 

Habib, 1995; Hanna & Rogovsky, 1991). This is partly attributabie to the fact that 

women with disabilities have fewer educational and empIoyment opportunities at their 

disposal than men with disabilities and non-disabled women (Asch & Fine. 1988; Hanna 

& Rogovsky, 199 1). In 199 1,48.5 percent of working-age women with disabilities took 

part in the Canadian labour force, whereas the rate for working-age men with disabilities 

was 64.2 percent (Fawcett, 1996). Even when women with disabilities gain access to the 

labour market. they are less likely to receive full time hours of employment and their 

earnings tend to be significantly lower than that of men with disabilities (Fawcett, 1996). 

For instance. of Canadian women with disabilities working 30 hours per week or more in 

199 1.65.6 percent were making between % 1-24,999; 20.1 percent were making between 

$25.000-$34.999; and 14.3 percent were making $35,000 or more (Fawcett, 1996). Of 

Canadian men with disabilities working 30 hours per week or more in 1991,38.4 percent 

were making between $ 1-$24,999; 23.9 percent were making between $25.000-$34.999; 

and, 37.9 percent were making $35,000 or over (Fawcett, 1996). 

Women with disabilities ofien encounter difficulties in accessing services (Hanna 

& Rogovsky. 199 1), and when they do, they are typically positioned as passive recipients 

(Morris, 1995). The results are increased barriers to establishing personal relationships 

and to participating in the general society. 



The Hazards of Generalizing to Women 

Like many other research sectors, there is little understanding of the need to 

reflect the perspectives of women on assistive devices. The necessity of attending to the 

perspectives of consumers was acknowledged in an investigation exploring scientists' 

and engineers' impressions of their assistive devices (Brooks, 199 1 ). While the inquiry 

claims to have provided insight into the perspective of all device users, it is in fact an 

exploration of the male standpoint since only 120 of the 595 respondents were female. In 

addition, no distinction was made between the perspectives of male and female device 

users. 

Given the under representation of female device users, one might question the 

consequences of generalizing research findings generated from a sample comprised 

predominantly of male device users using devices designed by men for men. Parallels 

may be iderred from the widespread concern over the under-representation of women in 

bio-medical research (Baylis. 1996; Dresser. 1992; McCarthy, 1994; Wenger, Speroff. & 

Packard. 1993). For example, heart disease is the leading cause of death for women, yet 

a huge portion of the data surrounding cardiovascular disease pertains to men (Dresser9 

1992; McCarthy, 1994; Wenger et ai., 1 993). Women are also under-represented in drug 

trials (Nunneiee, 1 995; Wenger, 1 99 1 ) and AIDS research (Dresser, 1 992; Levine, 1990: 

McGovem, 1994). Omissions such as these can have life threatening consequences, 

especially since many diseases thought to be gender-neutral have been found to be 

manifested differently in men and women (Dresser, 1992). Dresser (1 992) contended: 

As a result of the past over-representation of white men in research populations, 

physicians now frequently lack adequate evidence on whether women and people 



of colour will be helped, harmed, or not affected at all by numerous therapies now 

endorsed as promoting 'human health'. (p.26) 

The under-representation of women in human health research exemplifies the 

hazards of generalizing findings generated from a male sample to women. 

Generalizations can be particularly harmful to women since men are typically positioned 

as the prototype for humanity. In other words, men have a greater influence in 

determining which differences matter. It would appear that consideration should be 

given to which assistive device users are included in research as well as in the design and 

development process. 

Women and Technology 

Technology can be defined as &'the organization of material and energy to 

accomplish work" (Hacker, 1989. p.5). Research surrounding women and technology 

provide valuable insight into the relationship between women with disabilities and their 

assistive devices. 

A significant proportion of non-disabied women have been found to employ 

technology "... infrequently and with reluctance, avoid them entirely, or try them only to 

abandon their use" (Scherer, 1993, p. 11 7). Avoidance may be partially attributable to the 

fact that technology tends to be dominated by men (Cockburn, 1985; Grifiths, 1985; 

Lerman, Mohun. & Oldenziel, 1997; Rothschild. 1983; Stanley. 1983). Specifically. 

designers and decision-maken within the field of technology are predominantly men. 

When women do work in a technology related field, they are more likely than their male 

counterparts to be operators rather than designers or programmers (Cockburn, 1985). 



Scherer (1 993) attributed women's discomfort when confronted with technology 

to a Iack of exposure. Such discomfort could also be due to the fact that technology 

embodies a type of knowledge often foreign to women. As stated by Fitzsimons (1994) 

" . . . the emphasis on objectivity and a specific idea of rationality within scientific 

methodology legitimates not only scientific knowledge but also men's involvement and 

women's exclusion from science arid technology" @. 12 1 ). With respect to technology, 

emphasis is placed on the mind while the wisdom of the body. traditionally a paramount 

source of knowledge for women. is neglected. As one woman with a disability 

proclaimed: "If I r e b e  to respond to my intuition, my body steps in with pain. I have a 

gate to my unconscious mind through my body" (Sugars, 1985). Hence, women's 

rejection of technology may in fact be a rejection of its goals and values (Griffiths, 1995). 

One should not equate women's under-representation in the areas of science and 

technology with an inability to contribute to technical innovation. The reality is that 

womefi are not only capable of', but in fact have a Long history of contributing to 

technological advancement (Lerman et al.. 1997; Rothschild, 1983; Wajcman, 199 1). 

The difficulty is that women's contributions to technology have gone unacknowledged, 

resulting in a lack of female role models (Wajcman. 1991). For this reason, a great deal 

of feminist effort is being dedicated to the identification of women who have made 

valuable contributions in the field of technology (Faulkner & Arnold, 1985; Rothschi Id, 

1983; Wajcman. 1991). Fire, rotary motion, and the sewing machine are just a few 

technical innovations credited to women (Rothschild, 1983). 

A study of women and assistive devices would provide important insight into 

issues related to women and technology. In addition, it would help reverse the common 



criticism that feminists often fail to acknowledge the experiences and concerns of women 

with disabilities (Hillyer. 1993: Morris. 199 1 ; Prilleltensky. 1996). 

Faith in Assistive Devices 

Assistive devices can increase mobility (Scherer, 1988); autonomy (Brooks. 

1 99 1 : Brooks & Hoyer, 1989; Parker & Thorslund, 199 1 ; Phillips & Zhao, 1992; Reed; 

Scherer & McKee, 1 99 1). psychological well being (Kenkre, 1 993; Phillips & Zhao. 

1993: Scherer. 1993: Zola 1982) and social fieedom (Zola, 1982). Furthermore, use of 

assistive devices has been shown postpone the onset of functional disability (Kenkre, 

1993). 

The United States Congress recognized the opportunities provided by assistive 

devices. Specifically, device users are considered to: 

1. Have greater control over their lives. 

2. Participate in and contribute more hlIy to activities in their homes, school, 

and work environment and in the community. 

3. Interact to a greater extent with non-disabled individuals. 

4. Otherwise benefit fiom opportunities that are taken for granted by individuals 

who do not have a disability. (Technology-Related Assistance for Individuals with 

Disabilities Act of 1988, p. 1044) 

"The Technology-Related Assistance for Individuals with Disabilities Act of 

1988'' (P.L. 100-407) was established in the United States to promote the use and 

availability of assistive devices. It was amended in 1994 and places greater emphasis on 

the consumer perspective by advocating that device users should be actively involved and 

satisfied with the services they receive (Armstrong & Wilkinson, 1998). In addition, 



"The Americans with Disabilities Act of 1994 (ADA)" (P.L. 10 1-336) contends that the 

availability of assistive devices is fundamental to quality of life (Reed. 1993). 

While equivalent legislation does not exist in Canada, federal and provincial 

governments recognize the potential of assistive devices to aid Canadians with 

disabilities in achieving greater life satisfaction. This is demonstrated by the various 

assistive device related services in existence across the country as well as the national 

Assistive Devices Industry Office. The Technical Aids Study (1 994) prepared by the 

Nova Scotia Disabled Persons Commission reported that, of the 12 provincial and 

territory governments. 64.3% were involved in the delivery of assistive devices, 7 1.4% 

were involved in the maintenance of assistive devices. 64.3% were involved in the 

replacement of assistive devices and 35.8% were involved in the provision of training 

related to device utilization. In addition, three provinces have established programs 

devoted specifically to the provision of assistive devices. These include: (a) Alberta Aids 

to Daily Living (AADL) Program, (b) Ontario Assistive Devices Program (ADP). and 

(c) Saskatchewan- Aids to Independent Living Program (SAIL). 

With all this public support, it is not uncommon to hear comments such as 

"Technology can fix anything". Reswick (1 983) offered the followhg contention: 

"Technology has much to offer the handicapped persons of the world and while many 

significant examples of devices that truly do help disabled people can be found. the 

potential for improving their quality of life has only begun to be realized" (p.209). 

Trends in Device Utilization 

Consumer acceptance and rejection of assistive devices can be measured through 

calculating utilization rates. Such an approach was employed by McGrath, McDonald 



and Unruh (1985) in a study involving 502 children who had received devices by the 

Assistive Device Program of the Ontario Ministry of Health. The children's rate of 

assistive device utilization ranged from seventy-seven to one hundred percent and there 

were even instances of devices being used more frequently than intended. It should be 

noted that the high rate of device utilization might be partially attributable to children 

being compliant to parents' wishes. Interestingly, a sample of elderly disabled 

individuals also exhibited a high rate of device utilization (Parker & Thorslund, 1993). 

Of the 422 assistive devices that were prescribed, seventy-five percent were being 

utilized during the time of the investigation. It is possible that elderly device users. like 

children, are being compliant to caretakers' and family's wishes. Investigations 

measwing device acceptance by determining rates of device utilization fail to explore 

instances of consumer dissatisfaction not resulting in device abandonment. 

Consequently. it is likely that the number of dissatisfied consumers is higher than what is 

being projected in investigations such as these. 

A reasonable assumption is that consumers need to believe that equipment will 

enhance their lives in some way if they are going to commit to device utilization. This 

was true for the majority of a sample comprised of 595 scientists and engineers with 

disabilities who felt positively about their assistive devices (Brooks & Redden, 1986). 

For the most part, assistive devices were thought to be "... socially acceptable, beneficial. 

necessary and a key to normality" (Brooks & Redden, 1986, p. 1 ). It is possible that these 

scientists and engineers would have a higher opinion of assistive devices than the general 

population since, due to their technical background. they are more likely to hold values 

and beliefs that are consistent with those reflected in assistive devices. The following 



investigation fails to stipulate whether these scientists and engineers had been involved in 

the design and development of their assistive devices. Even if they were not involved 

directly, they would be able to imagine the process of design. 

Rates of abandonment and acceptance merely quantify the extent to which 

assistive devices are utilized. This information is of little assistance; however, in coming 

to understand how such equipment can be better designed, developed and prescribed 

Factors Influencing Device AcceptanceKejection 

To realise reductions in rates of assistive device abandonment and enhance 

consumer satisfaction, one needs to understand factors influencing device acceptance. 

Based on a review of the literature dedicated to this area of inquiry, factors influencing 

assistive device acceptance and utilization have been organized into the following areas: 

(a) user characteristics, (b) environment of device utilization. (c) device characteristics 

and. (d) outside influences. 

User Characteristics 

Disability type appears to have a bearing on which assistive devices consumers 

call upon (Brooks, 199 1). Specifically: 

1. Personal carehygiene devices tend to have the highest rate of utilization by 

individuals with neuromuscular impairment and limb loss. 

2. Employment devices tend to have the highest rate of utilization by 

individuals with visual impairments and least by individuais with speech impairments. 

3. Communication devices typically have the highest rate of utilization by 

individuals with hearing and visual impairments. 

4. Housekeeping and child-care devices have no association with rates of 



utilization for any disability type. 

5 .  Educational devices tend to be used most fiequently by individuals with visual 

impairments and least by individuals with neurological impairments. 

6. Transportation devices were used most frequently by individuals with 

neuromuscular impairments and least by individuals with hearing impairments. 

7. Mobility devices tend to be used most fiequently by individuds with 

neuromuscular impairments. 

These findings suggest that disability type has a bearing on the appropriateness of 

assistive device for users. 

The social environment where assistive devices promoting independence are 

being utilized also appears to be associated with disability type (Brooks & Redden, 

1 986). Specifically, scientists and engineers with neuromuscular impairments were more 

likely to use significant devices in employment. education, fiendship, family and private 

settings. whereas participants with visual and hearing impairments were less likely to use 

significant devices in such settings. Additionally. participants with visual impairments 

indicated that assistive devices significant to independence were never used in friendship 

and family contexts. In other words. individuals with visual impairments may be striving 

for interdependence rather than independence in personal settings. 

Age is a further user characteristic found to have a moderate bearing on device 

acceptance (Brooks & Hoyer 1989; Caudrey & Seeger, 1983). In one investigation, 

young adults were more apt to feel positively about their assistive devices (Brooks & 

Hoyer. 1989). It is difficult to come to any definite conclusions based on these findings 

since. although it was indicated that participants were adults with severe disabilities, age 



was not specified. A study (Australian Department of Veteran's Affairs, 1978) involving 

arm amputees utilizing prosthesis yielded findings complementary to those of Brooks and 

Hoyer (1  989). Specifically, rates of device utilization was highest amongst participants 

under the age of twenty, unusually low amongst participants between the ages of twenty 

and twentynine and steadily declined fiom the age of thirty onwards (Australian 

Department of Veterans' Affairs. 1978). Furthermore, in interviewing one hundred 

individuals roughly sixteen weeks after devices had been prescribed. Caudrey and Seeger 

(1983) found that younger participants demonstrated a higher level of device utilization 

than did older participants. It should be noted that participants ranged in age fiom two 

years. six months to eighty years, six months; however, eighty percent of the sample was 

eighteen years of age or younger. The explanation offered for children's high rate of 

device utilization at follow up was forced compliance by parents, teachers and therapists 

Thus. one can speculate that the tendency for negative attitudes toward assistive devices 

and rates of abandonment to increase with age may be somewhat attributable to the fact 

that adults are less accountable than children to authority figures promoting device 

utilization. To date, no conclusive explanation for the association between age and 

device acceptance has been offered. 

Environmental Characteristics 

The environment where assistive devices are employed is associated with 

attitudes toward and acceptance of assistive devices (Brooks & Hoyer, 1989; Brooks & 

Redden. 1 986; Brooks, 199 1 ; Scherer, 199 1 ). Much of the available literature, however, 

does not specify how device utilization and user attitudes fluctuate with changes in 

environment. For example, rehabilitation engineers contended that environmental factors 



influence assistive device use and non-use, yet a description of the nature of their 

influence was not offered (Scherer & Mckee, 1991 ). In contrast, positive attitudes toward 

assistive devices were moderately related to social variables such as device utilization in 

public, employment, friendship and family settings (Brooks & Redden. 1986). 

Device Characteristics 

Device attributes preferred by consumers appear to depend on the environment 

where they are used. For example, device characteristics such as sturdiness, efficiency 

and durability were valued in employment settings. whereas, characteristics such as 

simplicity, ease of use and comfort were valued in independent living settings (Brooks & 

Hoyer. 1989). 

Assistive device's perceived attractiveness (McGrath, MacDonald & Utmrh, 

l985), comfort (McGrath et al., 1985), durability (Brienza et al., 1999, and performance 

(Brienza et al., 1995; Phillips & Zhao. 1993) appear to influence levels of utilization. In 

addition, there seems to be variability with respect to the types of devices preferred by 

consumers. Adults experiencing a range of congenital disabilities chose to employ 

mobility devices over devices intended for personal hygiene. eating or communicating 

(Batavia & Hammer, 1990). Conversely, Phillips and Zhao (1 993) found, when 

examining a sample of two-hundred and twenty-seven American adults with various 

disabilities, that "mobility devices" were more likely to be abandoned than "kitchen and 

other household activity aids", "leisure and transportation aids". "communication aids". 

"broad use devices" and "personal use devices". These mixed findings may perhaps be 

due to confounding variables such as the environment, user characteristics and device 

attributes. 



Other Influences 

While it was illustrated that there is an interrelationship between device 

attributes. personal characteristics and the environment where devices are used. 

additional factors appear to influence device utilization. For example, ease in obtaining a 

device has been found to influence device acceptance and rejection (Phillips & Zhao, 

1993). The more effort needing to be expended to obtain assistive devices, the less likely 

individuals will call upon them for assistance (Vash, 199 1). Consideration should also be 

given to the fact that easily acquired devices are not necessarily the most appropriate for 

users (Phillips & Zhao, 1993). Even if a small amount of effort is expended in obtaining 

a device, it is probable that the equipment will be discarded if it is considered 

inappropriate. 

Changes in users' needs and priorities are not static. Phillips and Zhao (1993) 

found rates of device abandonment to be highest during the first year of device 

prescription and again after five years. This finding most Iikely reflects the "... 

abandonment of devices needed only temporarily, never used at all, or found to be 

ineffective in the home or community" (Phillips & Zhao, 1993. p.42). Specifically, 

individuals may discard devices during the first year due to being in a period of transition 

as well as after the fiflh year when their functional abilities and/or lifestyle have changed 

(Batavia & Hammer, 1990: Phillips & Zhao, 1993). 

Understanding factors influencing device acceptance and rejection can shed light 

on what is needed for there to be improvements with respect to the selection, evaluation 

and design/development of assitive devices. Unfortunately, such information provides 

little guidance with respect to strategies for realizing the potential of assistive devices 



A Pattern of Device Acceptance/ Rejection 

An investigation into patterns of device adoption and abandonment can contribute 

to an understanding of how the needs and values of assistive device users can be better 

accommodated. Batavia and Hammer ( 1990) observed the following pattern: 

1. The disabled individual is provided with an assistive device through a 

clinically-aided or personal selection process. 

2.  The individual uses the device and recognizes that it is inadequate to meet his 

or her needs for one or more reasons. even after attempted modifications. 

3. The individual either continues to use the device remaining dissatisfied with it 

until it is no longer usable, or abandons the device at an early stage. 

4. The individual chooses another device that satisfies the needs the previous 

device failed to satisfy (but often fails to meet other needs). (p.426) 

This pattern may be repeated untii the consumer is provided with an assistive device with 

which he or she is satisfied. Consideration should be given to the fact that Batavia and 

Hammer ( 1990) fail to consider the necessity of consumer involvement in the design. 

development and selection of assistive devices. 

Realizing the Potential of Assistive Devices: Consumer Involvement 

It is contended that consumers must be given the opportunity to express their opinions 

and expertise if the potential of assistive devices is to be achieved (Armstrong & 

Wi 1 kinson, 1 998; Batavia & Hammer, 1 990; Brown & Wright, 1 992; Fernie, 1 997; 

Holliday et al., 1996; Phillips & Zhao, 1993). Thus, consumer involvement is considered 

an effective strategy for realizing the potential of assistive devices. 



Self-determination and Empowerment 

Consumer involvement increases opportunities for individuals to exercise choice 

and control, consequently leading to self-determination and empowerment (Ward, 1996). 

Self-determination is an ongoing process and can be defined as "the attitudes and abilities 

required to act as the primary causal agent in one's life and to make choices and decisions 

free fiom undue external influence. over what affects their lives" (Whemeyer. 1992, p.7). 

Thus. self-determined individuals typically exhi bit traits such as self-actualization, 

autonomy and self-regulation (Bambara, Cole, & Koger, 1998). Translating the principles 

of self-determination and empowerment to practice involves encouraging and supporting 

device users in having a voice with respect to determining the nature of the assistive 

devices they receive. 

The extent to which individuals with disabilities are self-determined is impacted 

by the nature and amount of extended support (Bambara et al., 1998). According to 

Barnbara et al. (I 998) "Service providers should continually explore ways of assisting 

adults to learn how to express their preferences effectively and unambiguously, how to 

influence others and how to apply their skills to achieve desired outcomes" (p.28). In 

order for designers and service providers to support the self-determination of persons 

with disabilities, they must "know the person" and "create supportive contexts" (Barnbara 

et al.. 1998). Hence, positioning professionals as the authority of consumer needs is 

detrimental to the self-determination and empowerment of assistive device users. 

Professionals providing assistive device related services can include engineers. 

occupational therapists, physical therapists, recreation therapists, special educators, 

speech pathologists and vocational rehabilitation counsellors (Cook & Hussey, 1995). 



While it is true that "Each professional has a contribution to make to the industry based 

on his or her background" (Cook & Hussey. 1995, p.34), the contributions consumers can 

make must also be recognized (Armstrong & Wilkinson, 1998). 

Levels of Consumer Involvement 

As previously stated. it is being increasingly recognized that consumers should be 

given the opportunity to express their opinions and expertise regarding the services and 

assistance they receive. There is little consensus, however, on when and how this should 

occur with respect to the acquisition o f  assistive devices. Consumer involvement can 

range from selecting a specific device to assuming a role in the actual design process. 

Research pertaining to consumer input on assistive device products can be grouped into 

three areas: (a) device selection; (b) device evaluation and (c) device design and 

development. 

Device selection. There is strong consensus that attention should be given to 

users' opinions during the selection of assistive devices (Phillips & Zhao, 1993; Rogers & 

Holm. 199 1 ; Zola. 1982). particularly since it has been found to be positively correlated 

to device utilization (Phillips & Zhao, 1993). There are various degrees to which 

consumers can be involved in the selection of assistive devices. Ozer (1986), in 

discussing a participatory planning process for wheelchair selection, outlined different 

levels of user involvement. The greatest degree of user participation is at  the level of 

"Independence" where users make their own inquiries and provide answers. "Free 

Choice" is the next level of user participation and occurs when professionals pose open- 

ended questions that are to be answered independently by consumers. There is even less 

user control at the next stage of involvement, "Multiple Choice", since professionals 



provide several options fiom which consumers must choose. Presenting consumers with 

a range of options appears to be insufficient since no significant association between 

device acceptance and the provision of alternatives to choose fiom has been found 

(Phillips & Zhao, 1993). A possible explanation is that the options being presented do 

not necessarily meet consumer needs, values or expectations. At the next level of 

involvement. "Forced Choice", consumers are presented with options with which they 

can agree or disagree. The level with the least amount of user participation is entitled 

"No Choice" since professionais provide consumers with zero options. Thus. the only 

course of action available to consumers is compliance or non-compliance. Ozer (1 986) 

contends that every effort should be made to maximize consumer involvement in the 

selection process. A means of accomplishing this would be to: 

1. Begin asking questions at the fiee choice level. 

2. Go down the scale one step at a time, but only when it is required for 

specificity. 

3. Return to the higher levels of participation whenever possible (Ozer, 1986). 

It is admissible that meaningful consumer involvement in the selection of  

assistive devices can only occur when consumers are well informed. Consequently, 

professionals working with assistive device users should provide such clientele with 

training and objective information regarding the assistive devices under consideration so 

that they can engage in informed decision making. 

While involving consumers in the selection of assistive devices acknowledges 

their decision-making capabilities, one might question if it is the optimal alternative. As 

stated by Emener (1 991), "Empowerment is a mindset ... but unless they consider 



themselves empowered, they are not" @. 10). Yet, how can consumers feel empowered if 

none of the assistive devices from which they must choose reflect their values, lifestyle, 

environment and experiences? In other words, it is questionable whether merely being 

involved in the selection of assistive devices allows consumers to offer insight on how 

available assistive devices might be improved to accommodate their unique lived world. 

Device evaluation. By involving consumers in the evaluation of assistive devices, 

it can be postulated that such equipment could be improved to incorporate the needs, 

values. goals and environment of users. There are few studies, however, examining this 

form of consumer involvement. 

To ensure that devices meet the needs of a large number of users. it was felt that 

devices should be assessed using factors that are important to consumers (Batavia & 

Hammer. 1990). Thus, a consumer based criteria was developed for evaluating assistive 

devices so that "... designers and manufacturers would derive greater insight into whether 

their products will be accepted and used by consumers" (Batavia & Hammer, 1990, 

p.426). A limitation of the study is that it looks at consumers as a collective and fails to 

address their individual needs and lived worlds. 

One study (Brown & Wright, f 992) recognized the benefits of early consumer 

involvement in that elderly and disabled users evaluated assistive devices at every stage 

of the design and development process. Consequently, products went through several 

design prototypes by the time they were proposed to a manufacturer. It was concluded 

that consumer evaluation of assistive devices early in the design and development process 

is advantageous in that acquired information can be used to change the design at an early 

stage. allowing for reduced trial and error. 



Gjoderum ( I  994) explored consumer evaluation of assistive devices for the 

purpose of standardization. The investigation involved a Danish user panel with 

representatives from the visually impaired, the speech impaired, the hearing impaired, the 

cognitively impaired and physically impaired disability groups whose tasks were to 

assess the suitability of telephones for individuals with disabili ties and to monitor users 

with disabilities' influence on the standardization process. The intent was to ensure that 

the perspectives of consumers with disabilities were incorporated in the standardization 

of telephones. The justification offered by Gjoderum (1 994) was that: 

... until now, standardization has focused on the technical specifications of 

products in order to ensure product uniformity and to safeguard against designs 

that may harm users or damage other equipment. However. user demands as to 

product functionality and easy operation continue to rise. and the 

acknowledgement that 'technical' standardization is merely one element in 

standardization work is gaining ground. (p.240) 

Device design and development. A prominent feature of consumer involvement 

during the design and development of assistive devices, unlike with device selection and 

evaluation. is that consumers are able to influence new products as they evolve 

(Armstrong & Wilkinson, 1998). Thus. it is arguable that the full potential of assistive 

devices is more likely to be realized when consumers work collaboratively with designers 

in the design and development of assistive devices. Unfortunately, little attention has 

been given to consumer involvement in the design process. Hence, the foIlowing 

investigation is dedicated to this relatively untouched area of inquiry. 



Clearly, questions arise as to when consumers should be enlisted in product 

development as well as to how meaningful involvement can be achieved. Based on an 

examination of a focus group comprised of power-wheelchair users and professionals in 

the field working collaboratively in identifying priorities for the design and development 

of mobility input devices and control concepts. the contention is that consumers should 

be involved as early as possible during product development. The reason offered by 

Brienza et al. (1995) was that: 

... if an awareness of  users' feelings and perceptions was represented before and 

during the design stage, the resulting technology would have a better chance of 

success because usem features would be available and the user interface would 

facilitate easy set-up and operation. @. 57) 

Ryan et al. (1996) advocated for consumer involvement during all stages of the 

design and development of assistive devices. The reasoning was that consumers should 

"... influence design changes as the product evolves. User involvement ensures that 

minor technical changes do not compromise features that are important to consumers" 

(Ryan et ai., 1996. p. 130). 

Even if a desire for consumer involvement exists, the benefits of collaboration 

between designers and consumers can only be realized if effective consumers input has 

been obtained. Thus, Ryan et al. (1 996) developed and utilized a process of inductive 

inquiry to involve consumers during the early stages of the development of a modular 

seating system for children. The intent was to allow consumers to influence the product 

as it evolved. In the first stage of the process. "Needs Identification", surveys were given 

to three consumer groups (service clinicians working in pediatric rehabilitation settings, 



parents of children who use the system, and school age children with physical 

disabilities) to identify the demographics of users. deficiencies in existing products and 

user needs. The next stage was referred to as "Needs Prioritization" since the three 

consumers groups talked amongst themselves to refine and confirm issues identified 

during "Needs Identification". In addition, consumers were involved in developing tools 

to evaluate ideas. models and prototypes of assistive devices as well as in formulating 

design criteria. Subsequently, during the stage entitled "Evaluation of Product Designs". 

design concepts were evaluated using the requirements identified previously by 

consumers. This ensured that consumer input was taken into account as the product 

evolved. In the final stage of product development, "Design Verification". children and 

their families utilized prototypes of modular seating systems in their homes, schools and 

community to ensure that products were in accordance to consumer requirements. Thus. 

"... product features are modified and completed in preparation for a commitment to 

production tooling1' (Ryan et al., 1996, p. 1 32). The following process for involving 

consumers in the design and development of assistive devices appeared to be effective as 

well as beneficial since consumers and designers were able to identify shortcomings of 

existing products and priorities for new products. Furthermore, consumers felt they 

better understood the challenges in balancing consumer expectations with what is 

technically obtainable as a result of their participation. Ryan et al. (1 996) concluded that 

"... participants are assuming a shared ownership of the product under development and 

are excited by the prospect of its eventual commercialization" @. 133). 

Holliday et al. (1 996) recognized the significance of effective communication 

between designers and consumers during the design and development of assistive 



devices. Hence. they investigated whether modem communication tools involving 

sophisticated computer graphics were able to "...generate more comments, reduce 

ambiguity of information and require less time to present to potential elderly device users 

than traditional 2D architectural or engineering drawings"(Hol1iday et a]., 1996, p. 138). 

A sample of thirty elderly device users was divided into two groups who were both 

assigned a specific mobility device for which they would be involved in designing. The 

two groups were fkther subdivided into thee  groups who were presented with their 

assistive device using a different communication tool. Communication tools included (a) 

2D tools. (b) 3D crude tools. and (c) 3D photorealistic tools. When an analysis of 

variance was used to determine whether there were differences in the type and amount of 

information received as well as the amount of consultation time for the two types of 

devices and for the three communication tools, no significant differences were found. It 

was concluded that communication tools would benefit from incorporating computerized 

images which would place assistive devices "...in a familiar scaled environment that 

includes images of people, by accurately rendering textures of the materials, and by 

introducing movement where relevant" (Holliday et al., 1996, p. 137). 

Chapter Summary 

This chapter demonstrates the need for research surrounding assistive devices to 

reflect the voices of female device users. While there is a significant amount of 

quantitative research surrounding such technology, these findings do not offer insight into 

the subjective dimensions of the relationship between women with disabilities and their 

assistive devices. To fill this gap in the literature, I embarked on a qualitative exploration 

of female device users' experiences of working collaboratively with designers in 



designing and developing their assistive devices. 

There is consensus that consumers must be given the opportunity to express their 

opinions and expertise if the potential of assistive devices is to be achieved (Armstrong & 

Wilkinson. 1998; Batavia & Hammer, 1990; Brown & Wright, 1 992; Fernie, 1997; 

Holliday et al.. 1996; Phillips & Zhao. 1993). The following chapter outlined the three 

areas in which consumer involvement can occur: (a) the selection process; (b) product 

evaluation; and (c) device design and development. The following inquiry was dedicated 

to consumer involvement during the design and development of their assistive devices 

since this level is most consistent with the principles of self-determination and 

empowerment. 



CHAPTER THREE 

METHODOLOGY 

The central focus of the following chapter is to describe the research method used 

to explore women's experience of working collaboratively with designers in designing 

and developing their assistive devices. An explanation of how a feminist perspective was 

applied to a grounded theory approach will be offered. In addition, the biases I brought 

to the investigation as well as the strategies used to generate and analyze data will be 

outlined. Special attention is dedicated to describing conversational interviews since 

they were the primary means of generating data. 

Approach to Understanding: Research Design 

A qualitative framework acknowledging the subjective dimensions of female 

device users' and designers' everyday realities was employed. Since the methodology 

should fit the question driving the inquiry (Crabtree & Miller, 1992)' the procedures 

offered by grounded theory were considered to be consistent with the focus of the 

inquiry. In other words. grounded theory offered procedures for illuminating the 

processes underIying a collaborative approach to the design and development of assistive 

devices. The steps taken over the course of the research process are outlined in Figure 

3.1. 

Grounded Theory as a Tool for Understanding 

The purpose of grounded theory is to develop theory that represents and sheds 

light on the topic of investigation (Kvale, 1996). In embarking on an investigation 

informed by a grounded theory approach, I was equipped with a set of systematic 

procedures for uncovering and generating theory. Since the inquiry was restricted to the 



STEPS 

DEVELOPMENT OF RESEARCH QUESTIONS 

RESEACHER AlTENDED TETRA MEETING TO EXPLORE 
RESEARCH POSSIBILITIES 

POTENTIAL PARTICIPANTS WERE IDENTIFIED & CONTACTED BY THE TETRA LEADER 

RESEARCHER CONTACTED POTENTIAL PARTICIPANTS (3 DEVICE USERSR DESIGNERS) 
TO ARRANGE AN INTRODUCTORY MEETING 

INDIVIDUAL INTERVIEWS (3 FEMALE DEVICE USERSD MALE DESIGNERS) 

TRANSCRIPTION OF DATA BY RESEARCHER 

GROUNDED THEORY ANALYSISllNTERPRETATlON (8 MONTHS) 

THE EMERGENCE O F  THE OF COLUBORAT/NG WORLDS THEORY 

THEORY VERIFICATION WITH PARTICIPANTS 

THEORY MODIFICATION BASED ON PARTICIPANT FEEDBACK 

THEORY MODIFICATION BASED ON MFORMATION PRESENTATION 

Figure 3.1. Steps of the Research Process. 



experiences of female device users and male designers involved in individualized 

collaborative partnerships. the focus was on generating a substantive theory. As 

described by Strauss and Corbin (1990): " .. . any substantive theory evolves from the 

study of a phenomenon situated in one particular situational context (p. 174). For a 

formal grounded theory to have evolved, the investigation would have had to explore 

collaborative partnerships between female device users and male designers in a variety of 

situations. 

The contention is that the procedures of grounded theory render a research 

process that is rigorous and precise (Strauss & Corbin, 1990). Despite offering a set of 

well defined techniques, creativity is a central component of the grounded theory 

approach in that it ". . . enables the researcher to ask pertinent questions of the data and to 

make the kind of comparisons that elicit from the data new insights into phenomenon and 

novel theoretical formulations" (Strauss & Corbin, 1990, p.3 1). To balance creativity and 

technique when interacting with the data. the researcher should continuously ask "what is 

happening here? "; maintain skepticism with respect to emerging categories; validate 

ideas and emerging categories through the data. and folIow the data collection and 

analysis procedures of grounded theory (Strauss & Corbin, 1990). A fiuther 

consideration is that theories generated from a grounded theory approach evolve (Strauss 

& Corbin, 1990; Wuest, 1995) and should be easily modifiable (Strauss, 1987). 

"Theoretical sensitivity" on the part of the researcher is a very important element 

of a grounded theory approach. This attribute pertains to the ability to make meaning of 

the data and distinguish between what is and is not important (Strauss & Corbin, 1990). 

Specifically, theoretical sensitivity is derived from the researcher's comprehension of the 



literature. professional experience, personal experience and continuous interaction with 

the data (Strauss & Corbin, 1990). It is  important for the researcher to ". . . keep the 

literature in abeyance and at all times separate from the data to prevent this information 

from contaminating the data or the researcher's perspective" (Morse, 1994, p.24). With 

the small amount of research specific to the topic of inquiry, there was little change of 

theoretical contamination in the following investigation. 

Epistemological Assumptions: Looking fiorn a Feminist Lens 

While there is no such thing as a feminist methodology (Harding, 1987), a 

feminist perspective influenced the epistemological underpinnings and. in tum, the 

techniques and practices utilized in the following inquiry. It is important to clarifL that it 

is I. the researcher, who brought a feminist perspective to the following investigation. 

None of the female device users considered themselves feminists. The feminist 

movement has been criticized on the grounds that it focuses primarily on the experiences 

of white. middle class, able bodied women (Allen & Baber, 1994; Prilletensky, 1996). It 

should not have been a surprise, therefore, that the women in the investigation did not 

associate themselves with the feminist perspective. My justification for employing a 

feminist approach was that the questions driving the inquiry were grounded in the 

concerns of women with disabilities. Furthermore, approaching grounded theory using a 

feminist perspective resulted in a methodology thought to promote the empowerment of 

female device users. It has been postulated that empowerment can only be achieved in 

disability research through ". . . offering the disadvantaged person the opportunity and the 

forum to demonstrate their values to society" (Ramcharan & Grant, 1994, p.239). The 

feminist principles adhered to in the foliowing investigation appeared to encourage 



female device users to share, in their own terms, the experience o f  collaborating with 

designers in the design and development of their assistive devices. Thus, the objective of 

empowering female device users was thought to have been achieved. 

Multiplicity 

A major epistemological assumption in the foilowing investigation is that there is 

no one truth. There are multiple explanations of reality and people's experiences differ 

according to factors such as race. class. location. sexual orientation and education 

(Wuest. 1995). With the tremendous variability in the realities of female device users 

and male designers, they offered different perspectives with respect to the experience of 

collaboratively designing and developing assistive devices. Since assistive devices and 

research surrounding such equipment predominantly reflects the realities of men, a focus 

on the experiences of female device users brings a perspective to the fore front for which 

little is known. The premise is not that woman with disabilities offer better truths than 

male designers. they merely offer different truths. Attending to multiplicity is consistent 

with the principle within grounded theory of refraining from offering a common 

theoretical explanation (Glaser, 1978). 

Knowers and Knowledge Sources 

Concern over who can be a knower and what are considered valid knowledge 

sources (DuBois, 1983; Harding, 199 1 ; Reinhan. 1992; Wuest, 1995:) are common 

epistemological questions within feminism. In feminist approaches, women's everyday 

experiences gain credence (Harding, 199 1). Women with disabilities were positioned as 

experts of their experiences of collaboratively designing and developing their assistive 

devices in the following investigation. The intent was to increase awareness of female 



device users' capability of making a valuable contribution to the design process as well as 

to the generation of knowledge. Male designers were not included in the following 

investigation to validate the accounts of female device users, but to enrich understanding 

of their coliaborative partnership. This practice is consistent with the principle of 

grounded theory that the inclusion of multiple and contrasting perspectives sheds light on 

the "theoretical properties" of emerging concepts (Glaser. 1978). 

Neutrality and Objectivity 

Grounded theory research denies the traditional epistemological assumption 

within science that a strict separation between the researcher and participants fosters 

more valid findings. Instead, there was adherence to the tenet within the feminist 

perspective that discovery is maximized when the researcher and participants get to know 

each other as people (Fine. 1994;0akley, 198 1:). 

It is recognized that research is not value free (Cook & Fonow, 1990: Harding. 

1 986; Reinharz. 1 992). In other words, "The values and epistemology of the researcher 

inform each phase of the process, and, contrary to general ideas of strict scientific 

neutrality. the process of science-making in fact involves interpretation. theory making, 

and thus values in each of its phases" (DuBois, 1 983, p. 1 7). While the grounded theory 

approach accepts that the researchers' biases influence the questions that are asked as 

well as what is observed in an investigation. only concepts emerging fkom the data are to 

be incorporated into the resulting theory (Wuest, 1995). In an attempt to gain awareness 

of the biases I brought to the inquiry, I engaged in thoughtful journal writing and 

answered participants' questions. 



Researcher Biases 

From working in the field of community rehabilitation, I have become aware of 

the barriers encountered by persons with disabilities, particularly women, in accessing 

appropriate assistive devices. For this reason, an investigation focusing on women with 

disabilities' involvement in the design and development of their assistive devices seemed 

worthwhile. Despite my particular interest in women's issues and my desire to 

understand the experiences of female device users. I can not deny that there were aspects 

of their experiences to which I could not identify. This is understandable considering I 

have never used an assistive device and have little understanding of the technical 

considerations surrounding the design and development of such equipment. I had to 

accept that, while I could be empathetic and interested in the realities of female device 

users and designers, there are parts of their experiences I would never filly comprehend. 

When considering women with disabilities' relationship with assistive devices, I 

can not help but think back to my experiences as an undergraduate student in the field of 

psychology. I was surrounded by theories of "human development" which in fact were 

theories of "male development". How could I possibly accept theories that denied my 

female reality? Was my dissatisfaction with psychology similar to the feelings of women 

with disabilities when confronted with assistive devices grounded in the values and 

realities of men? Most likely not since, unlike female device users, psychology was not a 

central component of my everyday wellbeing. 



Strategies for Understanding: Procedures 

Participants 

My desire to understand the processes underlying women's involvement in the 

design and development of assistive devices was made possible when three female 

devices users and two male designers agreed to share their experiences of working 

collaboratively. The incredible enthusiasm and spirit that went in to making the assistive 

devices was reflected in participants' commitment to the inquiry. 

All women were between thirty and fifty years of age, had Cerebral Palsy, were of 

middle to upper socio-economic status. had university degrees and were not employed? 

but were considered active- 

Designers were between thirty and fourty years of age. were professionals in a 

technology related field and were experienced in the design and development of assistive 

devices. The fact that all designers were male was not intentional. It does. however. 

demonstrate the reaiity that designers of assistive devices are predominantly male. What 

struck me about these men was their compassion for others and their ability to channel 

this warmth into the design process. 

The mutual efforts resulted in assistive devices referred to as a "cup holder". a 

"wheel cleaner-' and a "tray" for a walker. While two of the three devices continue to be 

used. one was abandoned as a result of being damaged. 

Recruitment of Participants 

I provided an overview of my research investigation during a monthly gathering 

of the Calgary chapter of TETRA. It should be clarified that TETRA is a non-profit 

organization consisting of volunteers having expertise in the design and development of 



assistive devices. Those attending the meeting included volunteer designers and the 

group leader. The purpose of the presentation was to determine whether the chapter 
t 

could connect me to female clients and designers who were information rich with respect 

to a collaborative approach to the design and development of assistive devices. Thus, I 

adhered to the qualitative practice of "purposefUlly" selecting individuals tc participate 

in the investigation (Patton, 1990; Strauss & Corbin, 1990). The ideal in grounded theory 

is for there to be on-going sampling (Strauss & Corbin, 1990). It was necessary to depart 

from this practice in the following investigation due to the small number of individuals 

having experiences relevant to a collaborative approach to the design and development of 

assistive devices. The criteria for eligibility was that device users were female and had 

established a collaborative partnership with a designer from the onset of the design and 

development of their assistive device. To ensure that participants accurately recalled their 

experiences. only women having obtained a device during the time period of 1996 to 

1998 were asked to participate. Designers having worked with eligible device users were 

also invited to take part in the investigation. 

The leader of TETRA contacted female clients satisfying the criteria of eligibility 

with the purpose of obtaining permission to disclose their names and telephone numbers. 

From reviewing her records, the leader determined which TETRA designers had been 

paired with female device users eligible to partake in the investigation. As with female 

clients. she acquired their permission before disclosing their names and telephone 

numbers. 

I telephoned female device users and designers having indicated, to the TETRA 

leader, an interest in learning more about the inquiry and in being a potential participant. 



It must be noted that one of the designers selected to partake in the investigation was 

unable to be contacted and, therefore, did not participate in the investigation. Participants 

were asked if they wished to meet at a location of their choice in order to receive a letter 

of introduction (See Appendix A) and to discuss the investigation. A face to face meeting 

was considered essential. The reason being that it enabled potential participants to make 

an informed decision as to whether they felt comfortable sharing the details of their 

experience for the purpose of research. 

Of the three female device users contacted, three agreed to individual meetings in 

their homes. Designers preferred meeting at the university. It should be noted that one 

designer had attended the presentation I had given at the TETRA meeting. These initial 

meetings ranged from 10 to 45 minutes in duration and took place one week after I had 

contacted participants by telephone. For the most part, meetings were task oriented in that 

potential participants listened to my description of the investigation, read the letter of 

introduction and asked questions pertaining to the inquiry. I was touched by the 

openness of a female device user who welcomed me into her home and gave me a 

glimpse of her private world. 

Upon completion of each meeting, female device users and male designers 

indicated a desire to participate in the investigation by signing the letter of consent (Refer 

to Appendix B and Appendix C) and scheduling an interview. To ensure that interviews 

took place in a location that felt comfortable and was accessible to each participant, they 

determined its time and location. Due to the nature of their disabilities, there was the 

possibility that female device users might have difficulties offering immediate responses 

during interviews. Each woman was provided with a copy of the interview guide (See 



Appendix D) so that necessary preparations could be made. Designers also received a 

copy of the guide. An explanation of the nature and purpose of the guide is provided in 

the discussion of conversational interviews. 

Generating Data 

Data was generated primarily through semi-structured, individual interviews with 

open-ended questions. This was considered to be the optimal approach since: "Interviews 

are particularly suited for studying people's understanding of the meanings in their lived 

world, describing their experiences and self-understanding, and clarifying and elaborating 

on their own perspective on the world" (Kvale. 1996, p. 105). In addition, interviews are 

consistent with the feminist principle of  establishing non-hierarchical relationships 

(Reinharz, 1992). 

In grounded theory. research is strengthened through the generation of different 

types of data (Strauss & Corbin. 1990). Hence, observations of women interacting with 

their technology were made whenever possible in an attempt to enrich interview data. 

Attending to non-verbal communication is especially valuable in conversations with 

women with disabilities. The reason being, subordinate groups may find it difficult to 

express themselves through words as a result of having a history of being silenced 

(Reinharz. 1992). 

Conversational interviews. With the lack of research specific to the topic of 

inquiry, I did not have a sense of the particularities of the experiences of female device 

users and designers before embarking on the investigation. For this reason, individual, 

face-to-face. semi-structured interviews maximizing idiscovery" and 

idescription"(Raymond, 1 979) were employed. 



Participants were briefed at the beginning of interviews to ensure they understood 

the context and purpose of the interview. Interchanges were audio-recorded once 

participants indicated a readiness to be interviewed. Interviewees' responses determined 

the order of topics, the time spent on each and the introduction of additional issues. The 

intent was to "... hear women in their own terms rather than test a preconceived 

hypothesis" (Oakley, 198 1, p.23 1). This goal applied to designers as well. The interview 

guide (See Appendix D), comprised of three general topics and possible probes, was 

adhered to during conversations with each participant. The purpose of the guide was not 

to influence interviewees' responses, but to ensure that the questions guiding the 

investigation were touched upon. 

Since the intent of grounded theory is to reveal process. interviews should include 

questions incorporating change (Anderson & Anderson, 1996). Hence, participants were 

repeatedly asked questions similar to the following: "How did your impression of your 

relationship with the designer change as your assistive device evolved?" 

To respect and be enriched by the individuality of each participant, they were not 

discouraged from elaborating on issues not directly related to the topic of inquiry. In 

addition, every effort was made to ask open-ended questions and to acquire first person 

accounts. 

Participants were debriefed at the end of conversations to ensure they felt 

comfortable with the termination of the interview and had the opportunity to provide 

additional comments. After each interview, I engaged in detailed note taking. While the 

benefits of repeated interviewing are recognized, due to the heavy time demands on 

female device users and designers, this was not possible in this investigation. It should 



be noted that female device users were interviewed before designers in an attempt to 

ensure that my understanding of their accounts was not coloured by those offered by 

designers. 

Interview reIationships and vulnerability. How an interviewer presents him or her 

self greatly influences how interviewees respond during interviews (Fontana & Frey, 

1994). Presenting myself as an interested learner seemed most appropriate. The reason 

being that it was consistent with my role as student and had the potential of minimizing 

status differences (Reinharz, 1992). Essentially, I wanted to promote an environment 

where participants were the experts of their experiences. 

I honoured the feminist principle of reciprocity (Oakley, 198 1) in that I answered 

interviewees questions as openly and genuinely as possible. Hence, I was not a detached 

data gatherer. In asking participants to reveal their experiences, I felt I had an obligation 

to show them the same courtesy. I was initially intimidated and later thankful for 

participants' inquiries. Answering their questions helped me be more aware of the biases 

I was bringing to conversations. This was the case in an exchange with one female 

device user where she asked: 

I don't see why.. . my question for you . . .is like why you would limit this. ..your 

thesis to women 

My response was as follows: 

I guess initially it was.. . because I have read a lot about technology and you seemed 

to.. . ah.. . predominantly get the male perspective. Most of the research.. . pertains 

to the male experience. . .so E wanted to look at the. . . female perspective.. . I was 

trying to fill a gap in the literature. 



In the later stages of  most conversations, private accounts began to emerge. Certain 

participants. however. were not interested in getting to know me as anything beyond a 

researcher. 

There is a great deal of controversy within feminism with respect to the benefits 

of female interviewers establishing friendships with female interviewees (Reinharz. 

1992). Like Cotterill (1 992), 1 refrained fiom applying Oakley's (1 98 1) ethic of making 

a "transition to friendship" with female participants. While opportunities for friendship 

were welcomed, they were not sought out. There were intimate moments during most 

conversations. however. establishing fiendships for the sake of generating "good'' data 

was considered manipulative. In addition, a "transition to friendship" with participants 

would have been unnatural since our meetings were purposehl and short lived. There are 

a variety of research relationships, however, that can be beneficial to the research 

process. The stipulation in the following investigation was that relationships must be 

respectfd and enriching for all involved. 

There is the belief that the researcher. by virtue of her education and status. is 

always more powerful than respondents (Kvale 1996; Stanley & Wise. 1983). I agree 

with Cotterill's (1992) contention that the researcher can also feel vulnerable. This 

certainly had been my experience throughout the present inquiry. I must confess. the lack 

of prescriptive procedures for doing qualitative research made me feel especially 

vulnerable (Morse. 1994). Additionally, I was well aware that the success of the inquiry 

was dependent on the involvement of each participant. If a device user or designer had 

decided to withdraw fiom the investigation, my understanding of the topic of inquiry 

would have been seriously hindered. 



Transcription of Interviews. All audio-recorded interviews were transcribed by 

myself in an attempt to become immersed in the data which, according to Corbin and 

Strauss ( 1 990), increases theoretical sensitivity. Interviews were transcribed verbatim 

and all emotional outbursts, pauses and repetitions were included. A small segment of 

one interview was inaudible. In this instance, notes taken after the interview were 

reviewed in an attempt to capture the meaning of what was said. 

Analysis of Data 

Qualitative analysis involves organizing large amounts of information to form a 

model of interrelated concepts (Newnan, 1994). The expectation is that the model 

illuminates the complex processes underlying the area of investigation while 

demonstrating sensitivity to context (Neuman, 1994). In employing a grounded theory 

approach, data analysis consists of continuously comparing emerging ideas and concepts 

with the intent of developing theory (Rennie. 1998). An important consideration is that 

data collection and data analysis should occur simultaneously (Strauss & Corbin, 1990). 

The contention is that the continuous questioning of and re-interpretation of data 

encourages the researcher to get past biases and allows theory to emerge from the data 

(Strauss & Corbin, 1990). 

Qualitative coding is a central component of analysis whereby the researcher 

engages in a higher level of thinking about data (Neurnan. 1994). Specifically, "data are 

broken down, conceptualized, and put back together in new ways" (Strauss & Corbin, 

1990, p.57). There are three levels of coding within grounded theory: (a) open coding. 

(b) axial coding, and (c) selective coding. It is important to note that these levels do not 



occur in stages, but can occur during a single coding session (Neuman, 1994; Strauss & 

Corbin. 1990). 

Open Coding. Open coding is the initial and the most basic level of analysis in 

that data is broken down into discrete parts so they can be compared for similarities and 

differences (Strauss & Corbin, 1990). Essentially, this level of coding can be 

characterized as "taking apart an observation, a sentence, a paragraph, and giving each 

discrete incident. idea, or event, a name, something that stands for or represents a 

phenomenon" (Strauss & Corbin, 1990, p. 63). In other words, similar concepts are 

given a common label. Oftentimes, ascribed names were taken directly from the words of 

participants or were terms employed in the field of community rehabilitation. 

The practice of grouping concepts that relate to the same phenomena is referred to 

as  "categorizing" (Strauss & Corbin. 1990). Categories are given conceptual names 

which should be more abstract than those given to the concepts they encompass 

(Neuman. 1 994). In the following inquiry, it was common for ascribed names to be 

changed as theoretical sensitivity increased. In addition. categories were assigned 

properties (the attributes of a category) and these properties are dimensionalized along a 

continuum (Strauss & Corbin, 1990). There is a great deal of variability in how much 

detail researchers code (Neuman, 1994). I engaged in open coding using a line by line 

analysis whereby a label was assigned to each meaning unit This was accomplished by 

asking the following questions: (a) what is this?, and (b) what does it represent? A line 

by line analysis was used since it is considered to be highly generative (Corbin & Strauss, 

1990). Due to the exploratory nature of the following investigation, it was necessary to 

call upon an analytic approach that maximized discovery. 



Labels were written directly on transcribed interviews and observational notes. After 

each coding session, resulting categories and concepts along with exemplary quotes were 

placed on their own separate card. In addition, a list of categories and concepts was made 

after each open coding session since, according to Neuman ( 1994. p.408). it: (a) helps 

him see the emerging themes at a glance; (b) it stimulates him to find themes in hture 

open coding; and, (c) he uses the list to build a universe of all themes in the study, which 

he recognizes, sorts. combines. discards. or extends in fiu-ther analysis. 

Open and axial coding occur primariiy in the earlier stages of an investigation, 

however. there can be instances when they occur at the end (Neuman, 1994). The 

reasoning is that concepts may not to be hlly developed until the later stages of analysis. 

This was true for the following investigation where the process of open coding occurred 

during all stages of analysis. 

Axial Coding. Unlike during open coding where data is broken down into 

meaning units, data is put back together in new ways during axial coding through a 

process of linking categories and their subcategories (Strauss & Corbin, 1990). Attention 

is directed to initial categories and subcategories having emerged during open coding 

rather than to raw data (Strauss & Corbin, 1990). There were coding sessions where both 

axial and open coding had been performed. While categories are identified during this 

level of analysis, they are developed beyond properties and dimensions (Strauss & 

Corbin, 1990). 

Essentially, axial coding is a process whereby a category (phenomenon) is 

identified in terms of ". . . the conditions that give rise to it; the context (its specific set of 

properties) in which it is embedded; the actiodinteractional strategies by which it is 



handled. managed, carried out; and the consequences of those strategies" (Corbin & 

Strauss. 1990. p.97). Addressing these features (subcategories) gives categories rigor 

and depth. 

Subcategories are linked to a category using the paradigm model. A simplified 

version of Strauss and Corbin's (1 990) model is as follows: (a) causal condition, (b) 

phenomenon, (c) context, (d) intervening condition, (e) actiodinteraction strategies, and 

(f) consequences. More than a month was spent relating subcategories to categories 

using the paradigm model. The central phenomenon and subcategories identified are 

outlined in Figure 3.2. Essentially, the focus of axial coding is linking subcategories to a 

category. Thus, questions asked during this level of coding pertain to how categories 

relate to one another. There is the constant movement between making propositions about 

potential relationships and checking these propositions against the data (Strauss & 

Corbin. 1990). 

Selective Coding. According to Strauss and Corbin (1 W O ) ,  selective coding is 

". . .the process of selecting the core category, systematically relating it to other 

categories. validating those relationships. and filling in categories that need fiuther 

refinement and development" (p. 1 16). This is the highest level of analysis in that 

categories are related to one another at a more abstract leveI with the intent of developing 

a grounded theory (Rennie, Phillips, & Quartaro, 1988). In the following investigation, I 

engaged in selective coding once several categories were considered well developed. 

In simple terms, selective coding consists of putting categories together in such a 

way that they form a picture of reality that is 'i.. .conceptual, comprehensible, and above 

all grounded" (Strauss & Corbin, 1990, p. 1 17). This is first accomplished by 



CAUSAL CONDITION 

PHENOMENON 

CONTEXT 

Need for an assistive device 

Pursuing satisfaction 

Client initiation; volunteer service; 
commonality of goal; differing lived 
worlds; and, lack of external 
authorities 

INTERVENING CONDITIONS Expectations; available resources; 
designerklient relationship: and, on- 
site design 

ACTION/INTERACTION Meeting of two worlds; collaborative 
STRATEGIES partnership; and drawing on 

available resources 

CONSEQUENCES Material assistive device; attained 
satisfaction; pride; and, symbol of 
ability 

- -- 

Fimre 3.2. Central Phenomenon and Subcategories of the Paradigm Model 



developing a story line pertaining to the central phenomenon. It was during this stage of 

analysis when I came to realize that the central phenomenon surrounding the design and 

development process was "Pursuing Satisfaction", not gender. Once this core category 

(Pursuing Satisfaction) had been identified, it was then developed according to its 

properties. Subsidiary categories were related to the core categories and to each other 

using the paradigm (Strauss & Corbin, 1990). I rearranged categories within the 

paradigm until they were in accordance to the essence and order of the story line. It 

should be noted that theoretical memo writing was a fiuther strategy for linking 

categories. It is also during the process of  selective coding where the researcher really 

attends to repeated relationships between the properties and dimensions of categories 

(Strauss & Corbin, 1990). 

Attending to patterns is a central element of grounded theory in that it gives the 

emerging theory "specificity" (Strauss & Corbin. 1990). While categories are grouped 

according to the dimensional ranges of properties. they must be consistent with 

discovered patterns. A theory is grounded by being validated against the data (Strauss & 

Corbin, 1990). It was essential for the theory to reflect the words and experiences of 

participants. particularly women. To determine the accuracy of the theory and to identify 

necessary areas for improvement. I consulted with all participants. The theory was 

developed and later represented through a diagram. Graphical representation is 

considered to be an effective tool for attending to relationships, organizing categories 

around the central phenomenon, and communicating results (Newan,  1994) 

Memo Writing. Memo writing is a highly valued activity when calling upon a 

grounded theory approach since it is central to the development and revision of theory 



(Neuman, 1994; Rennie, et al., 1988; Strauss & Corbin, 1990). A memo can be defined 

as a "discussion of thoughts and ideas of the coding process which a researcher writes to 

herself' weurnan, 1994, p.409). Analytic memos are not meant to be outlines of raw 

data, but should discuss how data are linked together (Neurnan, 1994). In other words, 

memos are meant to foster abstract thinking with the intent of developing theory. Memo 

writing also helped me gain awareness of the biases I brought to the investigation. It 

should be noted that each concept was kept in its own exclusive memo. 

Process. It is essential for process to be attended to during a grounded theory 

study since it gives data life (Strauss & Corbin, 1990). Specifically, process is a strategy 

relied upon to account for change during analysis (Strauss & Corbin, 1990). Process in 

grounded theory ". . .is a change in conditions of sufficient degree that it brings about a 

corresponding change in actiodinteractional strategies, which are carried out to maintain? 

obtain, or achieve some desired end in relation to the phenomenon under study" (Strauss 

& Corbin. 1990. p. 149). 

Oftentimes. process is not immediately apparent when examining data. 

Sequences are linked by attending to: (a) changes in events influencing actiodinteraction 

over time, (b) the resulting action~interactional response, (b) the consequences of the 

actiordinteractional response, and (c) identifying how describing how consequences 

contribute to the subsequent actiodinteractional sequence (Strauss & Corbin, 1990). In 

the following investigation, process was broken down into stages and phases, since there 

were conditions that moved it forward. Specifically, changes in the nature of the 

relationships between female device usen and designers during the course of the design 

and development process influenced actiodinteraction over time. 



Strategies for Ensuring Trustworthiness 

In evaluating the trustworthiness of a qualitative investigation, the contention is 

that there is no one truth, but multiple realities to be attended to (Sandlelowski, 1993). 

Hence. to ensure the trustworthiness of data and of my interpretations of findings, 

attention was given to measures such as (a) credibility. (b) transferability, (c) 

dependability, and (d) confirrnability. 

Credibility 

Credibility refers to the principle in qualitative research that the researcher's 

interpretations should accurately represent the experiences of participants. In grounded 

theory. the systematic procedures for analyzing data and the constant comparison method 

help ensure credibility (Strauss & Corbin. 1990). In adhering to the constant comparison 

method. interpretations were continuously compared with the actual data. I was unable to 

compare my interpretations to related theories due to the lack of research specific to this 

area of inquiry. I did. however. go back to female device users and designers after our 

conversational interviews to ensure that my interpretations accurately represented their 

experiences. 

TransferabiIity 

In qualitative research, the generalizeability of findings to other settings is 

referred to as transferability (Kvale, 1996). In the following investigation. there was the 

contention that there are multiple realities. Furthermore, an objective in grounded theory 

is to uncover unique phenomenon (Glaser & Strauss, 1 967). Thus, there was no attempt 

to ensure that the findings of the present inquiry were transferable to other contexts. I did, 

however, provide a rich description of the resulting theory and documented decisions 



made throughout the research process so that other researc herdreaders could make their 

own judgements with respect to the transferability of findings. Furthermore, the 

following investigation could be used as a guide for initiating other collaborative 

approaches to the design and development of assistive devices. 

Dependability 

A strategy for ensuring dependability in a qualitative investigation is to include 

multiple data sources and to offer a clear explanation of decisions made throughout the 

course of the investigation (Sandelowski, 1986). For this reason, a detailed description 

of research decisions was offered and the experiences of male designers in addition to 

female device users were attended to. 

Contirmability 

While objectivity was not sought in the following inquiry, I did strive to ensure 

that the resulting theory was confirmable. This strategy refers to the principle of 

neutrality. To ensure the neutrality of the resulting theory. I engaged in reflexive journal 

writing from the onset of the following inquiry, In reflexive writing, the researcher 

explores his or her biases, concerns and the justification for decisions (Sandelowski. 

1986). 

Chapter Summary 

The following chapter was meant to highlight the research methodology and the 

grounded theory approach that was employed. In addition. it was necessary to clearly 

articulate how the feminist perspective influenced epistemological assumptions 

underlying the inquiry. A detailed description of the procedures and decisions made 

throughout the research process were offered so as to illustrate how the resulting theory 



came to be. Since there is so little information specific to the topic of inquiry, it was 

necessary to consider the trustworthiness of the insights offered in the present 

investigation- 



CHAPTER FOUR 

ANALYSIS AND INTERPRETATION 

This chapter contains a description of research findings and the overall theory that 

emerged fiom my interactions with female device users and designers. After considering 

several possibilities, findings are organized and presented in a way that, I hope, captures 

the passion and enthusiasm of the design and development process as well as the 

narrative of the experience. Participant quotes are interspersed throughout the chapter so 

that you, the reader, can experience some of the pleasure and insight I was fortunate 

enough to acquire in becoming acquainted with these individuals who so generously 

offered their experiences. Like Fine (1 984). there are instances when I include my 

speech to reflect that I was in no way a detached data gatherer. The decisions I made 

throughout the research process as well as my comments, actions and reactions during 

conversations impacted the theory as it emerged. In turn, I was impacted, both personally 

and professionally, from interacting with these individuals and their experiences. 

Since the working relationship between female device users and male designers 

was one of togetherness, designers were central to women's experiences. While female 

device users and designers offered different perspectives with respect to the design and 

development process, there were a number of instances when their experiences were 

enmeshed. Hence, the experiences of the women are presented along side the experiences 

of their design partners in an attempt to reflect this togetherness. 

In this chapter I present two fimctionaVdescriptive theories that relate to: 

1. The common actions in the collaborative creation of assistive devices. 

2. The strategies used in achieving a successll creative partnership. 



I go on to present an overall theory of "Collaborating Worlds" which builds on the 

fhctional theories in an attempt to speak to the nature of interactions between female 

device users and male designers and the impact this has on the assistive device. I end the 

chapter with a discussion of assistive devices as a metaphor representing ability, 

relationship and creativity. 

Device UserDesigner Relationship 

To understand the context of the fkctional theories and the overall grounded 

theory, a general overview of the relationships between female device users and 

designers is necessary. The reason being that the nature of interactions in these 

deviceldesigner pairs appeared to greatly impact the design and development initiatives 

and the assistive devices that resulted. In this inquiry, relationships are described 

according to whether they tended to be personal or impersonal. 

The relationship between one devicehser designer pair tended to be impersonal in 

that it was task oriented and purposell. Their reIationship was characterized as 

"friendly" and "amicable", yet did not go beyond the design and development initiative. 

Discussions rarely deviated from issues pertaining to the realization of an assistive 

device. While the designer and device user respected the other's perspective, neither felt 

compelled to establish a reIationship that went beyond the design and development 

initiative. I asked "So what.. .how would you describe the nature of the relationship 

between the two of  you?" The female device user replied: "It was a friendly relationship. 

Very amicable. .. he seemed a very nice young man.. . and ah.. . you know we chatted.. . 

about how he got his tools and that sort of thing". 



The relationship between two of the female device weddesigner pairs appeared to 

be personal in that they discwed issues that went beyond the design and development 

initiative. In addition, their relationship did not exist for the sole purpose of realizing 

assistive devices. Consequently, a great deal of their time and enerey was invested into 

getting to know each other as people. As one device user described: "We talked a lot ... 

and one day.. . he brought his wife with him", While the designers and the device users 

felt their relationship positively impacted the design and development initiative. they 

expressed that they as a person benefited fiom the relationship. This is reflected in the 

following comment: "It was b.. . and it was... ah.. . and it was neat.. . and so not only 

did I acquire this device.. . but through the whole experience I met a really good friend". 

Common Actions in Collaboration 

Participants, particularly female device users, expressed little interest in 

discussing the actions that went into collaboratively creating an assistive device. One 

woman explained: "I think the focus is.. . is really on the end and not on the.. . process 

and that's kind of.. . just the way it is. It's like ... if there's a product you want it doesn't 

really matter how you get there". I offer an overview of the common actions within the 

various initiatives because they are a departure from traditional methods of designing and 

developing assistive devices. Although actions occurred in slightly different orders or 

were repeated, there were general actions common to all three initiatives. The common 

actions include: (a) identifying, (b) prioritizing, (c) brainstorming, (d) implementing, (e) 

evaluating, and (f) verifying. 



Identifying 

Identifying needs is characterized as the point during design and development 

initiatives where there is the determination that an assistive device is required for an 

intended purpose. In the following investigation, it was female device users who 

identified that they had a need for a device to assist them with an aspect of their daily 

living. Needs included a tray for a walker. a device to facilitate self-feeding and an 

apparatus to clean wheelchair tires. Consequently, they approached TETRA whereby 

they were matched with a volunteer designer willing to assist them in reaching their goal. 

The fact that female device users initiated the design and development of their assistive 

device sets these initiatives apart from common experience where professionals typically 

determine needs. 

Prioritizing 

The level of design and development initiatives identified as prioritizing refers to 

instances where the designer and client, together, clarify what is required with respect to 

the emerging assistive device. During this level, female device users had a tendency to 

bring forth their needs and desires while designers discussed technical considerations. 

This information was then used to narrow the goal they would strive for throughout the 

course of the collaborative initiative. Prioritizing is exemplified in the following 

comment: -'We talked about different things.. . got an idea of what we had to work 

with.. . We decided the priority was a cup holder". Needs prioritization appeared to be an 

especially important component of the initiative in that designers worked on a voluntary 

basis and had limited resources with which to work. 



In the present inquiry, there was a certain m o u n t  of variability in terms of who 

had the greatest influence in prioritizing. While the designer had the opportunity to 

present his views in one the design and development initiative. the female device user 

had the final say in determining what they would be working toward. Needs 

prioritization was, for the most part, egaiitarian in the other design and development 

initiatives. 

Brainstorming 

Brainstorming, or what one female device user referred to as 'Yhrowing ideas 

back and fonh", was the level during design and development initiatives whereby device 

users and designers voiced their ideas and concerns with respect to how they would go 

about realizing a quality product. Such interchanges instigated the emergence of new 

ideas with respect to design possibilities. As one device user put it: "He suggested this.. . 

I suggested that.. . I guess we just bounced ideas off each other for awhile". Designers 

and device users felt that brainstorming sessions were essential for successfblly realizing 

assistive devices. 

Through brainstorming, the expertise of designers and device users were drawn 

upon. One device user proclaimed: "Everything was just sort of an idea in my head.. .and 

then.. . I'd never seen one made before.. . I knew what it had to do.. . but I didn't know 

how I could do it". In other words, device users were positioned as the experts on "what" 

was required while designers were the experts on "how" it could be technically achieved. 

Implementing 

When device users and designers were satisfied with the ideas having been 

generated, they were then translated into material concepts. It should be noted that a 



number of design possibilities were implemented and tested before the designer and 

device user settled on a particular design possibility. "By its very nature. design explores 

at least twenty five different possibilities", explained one designer. 

In all design and development initiatives, designers were particularly influentid 

when it came to the practical nature of implementing ideas. A possible reason may be 

that, during the implementation of ideas. the major focus is on the technical 

considerations surrounding the realization of an assistive device. For the most part. 

designers implemented ideas in their own environment since this is where they had 

access to the necessary design equipment. Designers repeatedly went back to female 

device users to determine whether the emerging product was in accordance to their 

individual requirements. In one initiative, it was the female device user who came up 

with the idea that initiated the finished product. 

Evaluating 

The practice of determining the extent to which the resulting design meets the 

requirements of device users is referred to as evaluating. This was accomplished by 

having device users try various iterations of the device as well as testing the product 

against existing equipment. In one design and development initiative, the resulting 

device did not hlly satisfy the designers' expectations. Regardless, it was considered to 

be a satisfactory design in that it met the user's requirements. The designer explained: "I 

wanted to make it more attractive than it was.. . but it was good enough for her.. . I said I 

think it should be a little better looking . . . she said this is good". In the remaining design 

initiatives, products were considered finished only when both members of the pair felt 

satisfied, 



Verifying 

Verifying is the level during design and development initiatives whereby device 

users employ the finished product over a specified period of time to gauge its 

effectiveness and compatibility with user requirements. In the following investigation, all 

assistive devices met the requirements of female device users over an extended period of 

time. 

Female device users and designers felt the success of the design and development 

initiatives could, to a large extent, be attributed to their collabarative efforts. As one 

designer proclaimed: 

By working together.. . I think it gets you pointed in the  right direction more 

quickly.. . and ah,. . we ah.. . the created device may not be exactly correct but 

they can tell you exactly what needs fixing.. . and changing.. . it makes me happy 

when they are excited to ah see it developing. I find their feedback very much.. . 

ah encouraging. 

Strategies for Achieving a Successfid Partnership 

When the worlds of male designers and female device users came together. they 

employed a variety of strategies for achieving a successful partnership. Strategies 

included: (a) communication. (b) perspective taking, (c) disclosure. (d) conscious 

knowing, (e) embracing multiplicity. and (f) persistence. 

Communication 

Communication strategies used during the collaborative initiatives appeared to be 

influenced by the nature of the device useddesigner relationship. In the less personal. 

task-focused relationship, monologue strategies were more often used by the female 



device user and male designer. Monologue refers to conversations where there is little 

interaction between the person transmitting and the person receiving the message. In 

other words. designers and device users disclosed their perspectives with respect to the 

design and development initiative. but were less likely to attend to, respond to or 

influence the comments of the other person. In turn. the receiver had little influence on 

outgoing messages and incoming messages were less likely to be internalized. In 

summary. when there was a less personal relationship. device users and designers tended 

to engage in one-way communication. Such communication is exemplified in the 

following comment: "I think it should be a little better looking.. . you know in terms of 

just.. . colour.. . or finish.. . or you know. She said this is goodt. In other words. the 

female device user heard what the designer was saying. but did not interact with his 

perspective. 

When the relationship between the female device users and male designers was 

more personal. dialogue was more likely to occur over the course of the design and 

development initiative. Dialogue is characterized as two-way communication in that 

interaction between the message sender and the recipient is reciprocal. Hence. device 

users and designers often spoke '-with" rather than "to" their design partner. 

Consequently. they were more likely to attend to and be influenced by the responses of 

the other. The nature of the dialogue between designers and female device users is 

exemplified in the following comment: "We discussed together, I told him what I needed 

and I gave him a few ideas.. . he gave me a few ideas.. . We battered it back and forth". 

Since designers and device users came fiom such diverse worlds, it is not 

surprising that each had to make a conscious attempt to communicate in such a way that 



they would be understood by the other. As one designer commented: ". . . the majority of 

our clients are not technical people any how.. . so if you present them with a written 

report . . . or a three dimensional drawing they won't understand". 

Perspective Taking 

As assistive devices took shape. it was not atypical for device users and designers 

to examine aspects of the design and development initiative from the perspective of the 

other. '-Sometimes I really had to think.. .thinking in a way.. . like in a way I am not used 

to thinking". exclaimed one female device user. Hence, there were instances when 

female device users considered the technical aspects of the design and development 

initiative and male designers paid heed to issues surrounding disability and device 

utilization. "He understood me more being a disabled person and I understood him 

more.. . trying to accomplish something", explained one woman. In looking at issues 

from the perspective of the other, device users and designers acquired a greater 

understanding of and sensitivity to the realities of the other. 

It  must k noted that perspective taking was less common in the more impersonal 

relationship. While all partners listened to the other's point of view, they did not 

necessarily internalize this new perspective. In other words, there were fewer attempts 

to approach issues from the other person's frame of reference. This lack of perspective 

taking at times resulted in frustration. As one designer exclaimed: "I went a little 

overboard. She got irritated at me.. . at my suggestion.. . you know.. . she thought I was 

trying to.. . get too fancy". 

Perspective taking did not appear to be necessary for successfully realizing 

assistive devices. It did, however, increase the extent to which resulting devices reflected 



the realities of both female device users and male designers. One device user felt the 

inclusion of multiple perspectives during the design and development initiative could 

only enrich the resulting assistive device. This is demonstrated in the following 

comment: "So I think you know.. . everyone's perspective.. . male.. . female on 

anything.. . is going to be needed. Everyone's going to have.. . a different slant on it.. . 

and if you get as much input as you can.. . the input is going to be that much better". 

Disclosure 

In engaging in a collaborative approach to designing and developing assistive 

devices. it was necessary for female device users and designers to reveal aspects of their 

worlds. The relationships between device weddesigner pairs strongly influenced 

whether private and public accounts were provided over the course of the initiative. 

Specifically, private accounts were more prevalent in the more personal relationships 

whereby female device users and male designers were more likely to feel they were in an 

accepting environment. There was confidence that the disclosure of their personal 

opinions and reactions would not hinder the design and development initiative. nor would 

it damage their relationship. One woman proclaimed: "I felt I could say what I want.. . I 

didn't have to worry.. . ah about hurting his feelings". When participants felt comfortable 

providing private accounts, they no longer were restricted to purposeful interchanges. 

Hence, personal opinions and beliefs were offered. 

Public accounts more often occurred in the more impersonal device weddesigner 

relationship. Specifically, the female device user and designer were less likely to 

disclose personal opinions and reactions. This may have been partly to due to a fear of 

being judged. Hence, the device user and designer were more likely to only provide 



information necessary for the realization of an assistive device. Disclosure of the public 

self is reflected in the account of one female device user: "I just made sure he had all the 

information he needed about the walker he needed to have". 

Conscious Knowing 

Since each device userldesigner pair strove to achieve a customized design 

concept. a great deal of original thinking was required. A deliberate strategy related to 

creativity and risk seemed to be employed. In other words, female device users and male 

designers embraced the unknown throughout the course of design and development 

initiatives. "What she brought to the investigation was an open mind and a willingness to 

try anything", proclaimed one designer. Although uncertainty surrounded these design 

initiatives, there were moments of insight when designers and device users appeared to 

feel they were on track. 

Device users and designers did not assume a common epistemological orientation. 

Belenky, Clinchy, Goldberger & Tarule (1997) identify two distinct forms of knowing: 

"a separate epistemology, based upon impersonal procedures for establishing truth, and a 

connecred epistemology, in which truth emerges through care" (p. 102). These 

epistemologicd orientations are somewhat similar to those assumed by female device 

users and designers. Hence. "separate" and "connected" knowing are the terms that will 

be used when referring to moments of insight having occurred over the course of design 

and development initiatives. 

"Separate knowing" was more prevalent in the more impersonal device 

userldesigner pair. Answers to the various technical dilemmas that arose over the course 

of the design and development initiative came from the wisdom of their individual 



perspectives, rather than &om a unified perspective. Their diverse perspectives were 

reflected throughout the various levels of the design and development initiative. For 

example. the designer sought to develop a product with a level of sophistication that 

reflected his design capabilities whereas the female device user was committed to 

realizing a basic design. 

Despite the contrasting perspectives of designers and device users, their "separate 

knowing" appeared in no way to be adversarid. In other words, each respected and 

valued the other's point of view throughout the design and development initiative. The 

female device user respected the designer's point of view not so much because of their 

collaborative relationship, but because of his expertise in the field of  technology. This is 

reflected in the following statement: "He is a very talented man.. . from what I understand 

he is.. . you know.. . into that sort of thing. -. and he is.. . I believe.. . an industrial 

engineer". To ensure that her views would be respected. she expressed herself in 

technical terms rather than relying solely on the wisdom of experience. This is captured 

in the following statement: 

When I was going to university I ah.. . had taken ah.. . a psychology course.. . and 

part of the psychology course was taking all sorts of aptitude tests.. . and I scored 

in the top three percentile for mechanical aptitude.. . so I.. . you know.. . I can 

figure things out.. . I have a fairly good mechanical aptitude. 

The designer respected the insight that the device user brought to the design and 

development initiative because it made sense technically. This is demonstrated in the 

following statement: "She came up with the cookie sheet idea.. .You know it was great.. . 

I mean I tested it against a bunch of other things and I thought yeah, she's got it there". 



In other words. the designer used an evaluation procedure to assess the validity of the 

idea rather than simply accepting it because it was grounded in her experience of living 

with a disability. 

Examples of "connected knowing" were more prevalent in initiatives where there 

was a personal relationship between the designers and device users. With connected 

knowing, emphasis is on the relationship between knowers. Thus, individuals holding 

this epistemologicd perspective develop empathy for the perspectives of others in an 

attempt to access their knowledge (Belenky et al., 1997). 

In holding a "connected" epistemological perspective, female device users and 

designers trusted each other's judgements. "I always listened to what he said.. .because 

. . . it ah made sense", explained one device user. Although female device users valued 

designers' professional status, their respect for these men also appeared to stem from 

having experienced the design and development initiatives together. In turn, designers 

never invalidated women's claims over the course of design and development initiatives 

since they trusted the knowledge they acquired from living with a disability. In other 

words. "connected knowers" tended to emphasize experiential knowledge. 

All forms of feedback, whether negative or positive. were valued over the course 

of design and development initiatives. As one woman proclaimed: 

I think it was neat to see that both of us.. . would work on something until we 

thought it was a good idea.. . and I.. . felt comfortable enough with him ... that ... 

I never worried about.. . like hurting his feelings or saying this would work when 

I knew it wouldn't. 



Thus, there was the assumption that each person had something good to say and that open 

communication would promote the realization of a quality product. 

Embracing. Multiplicity 

None of the device userldesigner pairs felt one answer was '-true" when designing 

and developing assistive devices. The contention of all of the female device users and 

male designers was that there are numerous design possibilities. each of which having 

value. As one woman explained: "We batted it back and forth ideas.. . and-. . and ah.. . 

we chose one of his ideas.. .whose to say.. . mine might have worked too.. . but this has 

certainly has worked beautifblly". In other words, device users and designers were open 

to numerous possibilities over the course of design and development initiatives. 

Female device users believed designers could have come up with effective design 

possibilities without their assistance. This is reflected in the following excerpt: 

He probably could have come up with a product but it wouldn't have been exactly 

the same.. . I don't know how it would have been ah.. . different. 1 am sure.. . you 

know.. . given his expertise he would have come up with something. 

These women felt, however, they were more likely to acquire an assistive device that best 

suited their individual needs and expectations by employing a collaborative approach to 

design and development. "Between the two of us.. . it.. . we came up with exactly what I 

needed", commented one device user. Designers also indicated they were more likely to 

realize a product better suited to device users by working with them directly. 

It was recognized in each of the initiatives that the best design possibility for these 

women may not necessarily be appropriate for other device users. The reason being that 

every individual has unique requirements and expectations needing to be accommodated 



over the course of  design and development of an assistive device. "Other people could 

probably use it.. . but it probably won't f i t  on theirs.. . so this is a personal design.. . it'll 

probably.. . it'll never fit anywhere else", asserted one device user. Since there were no 

external clients to be accommodated or no authorities to be answered to in these 

initiatives, device usddesigner pairs were only required to come up with a design 

possibility that was right for them. 

Persistence 

None of the female device users and male designers considered the realization of 

an assistive device to be an easy task. "It would have been easy to give up right at the 

start". exclaimed one woman. Despite the numerous frustrations encountered, each 

device useddesigner pair persevered in their attempts to achieve a quality product. In 

other words, female device users and designers invested a great deal of their time and 

energy into their collaborative partnership. 

In the more impersonal relationship, the designer and device user never strayed 

from their attempts to achieve a quality product. However, they appeared to be self- 

motivated throughout their collaborative efforts. This raises questions as to whether the 

enthusiasm of female device users and male designers was fbeled by their determination 

to achieve personal fulfillment. "I just wanted to come up with something that.. . ah.. . 

would blow people away", explained one designer. 

When there was a more personal relationship, the persistence of device users and 

designers over the course of design and development initiatives appeared to be positively 

impacted by the efforts of the person with whom they were working. In addition, each 

indicated that they were motivated to assist the other in their attempts to attain 



satisfaction. A possible explanation is that motivation was often reciprocal in each of 

these collaborative partnerships. This is reflected in the following excerpts: 

It seemed like he really worked hard on it.. . so if he worked hard. I tried to work 

hard too. You know trying to keep up with him. 

I was willing to try.. . things ... He appreciated that.. . and I think that just made us 

both.. . work together.. . because we both wanted.. . I wanted the sandwich holder 

and he wanted to.. . be able to design something.. . that would help me.. . and I 

think.. . that that.. . sort of had an effect.. . we both did. 

A Theory of "Collaborating Worlds" 

From the grounded theory approach and from studying the more concrete 

descriptive theories, there emerged a substantive theory referred to as "Collaborative 

Worlds". This theory pertains to the process underlying female device users' and male 

designers' collaborative attempts to create an assistive device in one specific situation. 

Partnerships centered on "Pursuing Satisfaction", the core category of the theory that 

emerged. To capture the evolution of this central phenomenon. the "Collaborating 

Worlds" theory is broken down according to the following stages: (a) "Separate Worlds", 

(b)"The Meeting of Two Worlds". and (c) "The Best of Two Worlds". 

Two versions of the "Collaborating Worlds" theory emerged and are defined by 

the relationship within device useddesigner pairs. One version represents the somewhat 

impersonal relationship that emerged between one female device user and one male 

designer and is illustrated in Figure 4.1. The other version can be found in Figure 4.2 and 
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relates to the more personal relationship established in two of the device useddesigner 

pairs. 

Stage 1 : Separate Worlds 

Stage 1 is referred to as "Separate Worlds" since female device users had not yet 

come in contact with the technical world of male designers. In turn, designers had not 

been exposed to female device users' world of living with a disability. Their individual 

worlds are demonstrated in Figure 4.3. 

While women were insightful with respect to the requirements of their disability, 

lifestyle and the characteristics of their present equipment, they were unsure as to how 

these requirements could be translated into technical design. As one woman proclaimed: 

"I don't know what the limitations of metal and those sorts of things are.. . I mean, I'm 

not an engineer and don't pretend to be.. . I can come up with solutions.. . but I don't 

have the practical knowledge". In contrast, designers possessed the technical know how 

for realizing an assistive device, but were unaware of the personal considerations 

necessary for creating assistive devices customized to the needs, values and lifestyles of 

users. "1 don't know if he fidly understood.. . what.. . what was needed unless he worked 

with somebody to.. . to keep telling him okay this is what I need", explained one male 

designer. 

For female device users, "Pursuing Satisfaction" involved channeling efforts into 

acquiring an assistive device to assist them in performing a daily living activity more 

effectively. While assistive devices were not essential to these women's survival, they 

believed that such equipment would improve their wellbeing. When describing life before 

obtaining her assistive device, one woman commented: ". . . I had been getting along as 
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Figure 4.3. The Individual Worlds of Female Device Users and Male Designers. 



best 1 could.. . but ah.. . it was very dificult before that.. . that certainly made my life a 

whole lot easier". All female device users commented that they had been aware that 

more than their individual expertise was required for obtaining an appropriate assistive 

device. As one female device user explained: "I knew what it had to do, but I didn't 

know how I could do it". Consequently, these women contacted TETRA in hopes of 

accessing the technical world surrounding the design and development of assistive 

devices. It was their requests that initiated the design and development of their assistive 

device. 

Clearly designers, as volunteers, were not motivated by monetary compensation. 

For designers, "Pursuing Satisfaction" appeared to pertain to the anticipated challenge of 

channeling their technical know-how and creativity into helping TETRA clients realize 

the assistive device they required. As one designer exclaimed: "I just wanted to find a 

soiution to the stuff.. . that that would just blow people away". These men contended 

that. in accessing the world of device users, they were more likely to realize a quality 

product. 

Stage 2: The Meeting of Two Worlds 

Stage 2 commenced when female device users were matched with a male designer 

with whom they would establish a collaborative partnership. "One day he just showed up 

at my door and said he was here to help me", explained one device user. There were few 

similarities in the worlds of designers and device users. Device users were women with 

physical disabilities while designers were able-bodied men with expertise in a 

technology-related field. In other words, female device users and male designers 

appeared to bring very different perspectives to the design and development initiative. 



During this stage of the "CoIlaborating Worlds" theory, female device users 

became acquainted with the challenges designers confront when addressing the technical 

realities that surround the design and development of assistive devices. As one female 

device user explained: "I used to feel quite bad for him because he's.. . used so much of 

his personal time.. . used evenings and weekends and whatever.. . to work on it.. . I felt 

bad about that.. . for him.. . that it was so much work and it was.. . so difficult". In turn, 

designers appeared to have become acquainted with the everyday realities of female 

device users. As one designer commented: "We discussed where the device should be 

mounted on her chair. Both from.. . fiom.. . of the points of view of her and her chair for 

example". 

Linking and Blending Worlds. In all design and development initiatives, the 

worlds of male designers and female device users met. There was a certain amount of 

variability, however. in terms of  the extent to which they overlapped. A possible 

explanation is that meeting worlds tended to link or blend, depending on the device 

user/designer relationship. Both linking and blending worlds are illustrated in Figure 4.4. 

In the more impersonal device useddesigner relationship, the world of the female 

device user and that of the male designer appeared to link over the course of their 

collaborative partnership. Specificaliy, their worlds interacted and were influenced by the 

other only to the extent necessary for realizing a quality product. A possible explanation 

is that they were in contact solely for the purpose of collaboratively designing and 

developing an assistive device. While female device users and male designers indicated 

an awareness of the other's contributions to the design and development initiative, they 

were often distinguished from their own. This is exemplified in the following statement: 
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. . . he did the thinking of. .. what would work.. . what wouldn't get in the way.. . 

what wouldn't be a. .. an obstacle for me getting in out of the scooter.. . my side 

was.. . trying to to tell him what. - . I could or couldn't do.. . with what he was 

going to install. 

When the relationship between female device users and male designers was more 

personal. their worlds were more likely to blend over the course of the design and 

development initiative. Blending seemed to occur when the separate worlds of female 

device users and designers met, interacted and were no longer treated as separate entities. 

Hence, it was often difficult to identi@ individual contributions and perspectives. This is 

exemplified in the following quotation: "We discovered why it didn't quite work.. . so 

this kind of a process went on.. . for a little while until we kinda struck up something we 

thought would really work". 

Female device users and male designers continued to be committed to "Pursuing 

Satisfaction". As in Stage 1, the women appeared to be motivated by their desire to 

achieve an assistive device and designers persevered in their attempts to use their 

technical abilities and creativity to help female device users. However, when the 

relationships between device users and designers became somewhat personal, "Pursuing 

Satisfaction" appeared to assume an additional dimension. The two female device users 

who had established friendships with designers, were convinced the design and 

development initiative should be mutually enriching. I asked one female device user: 

"What ah.. . did you wish to ah.. . achieve fiom working with the.. . ah designer"? 

She replied: 



I wanted my scooter cleaned (laughing) so it's.. . that was the initial and after 

that.. . I just I.. . I just wanted.. . for him to get it correct-., because. .. He really 

was persistent.. . and he redly wanted to do it.. . so for his sake.. . I really wanted 

for him to accomplish it. 

Designers having been involved in more personal design and development 

relationships seemed to suggest that fulfillment also came from getting to know female 

device users as people. One male designer explained: 

I think it was a satisfLing experience.. . first of all working with her was.. . there 

was a lot of ah.. . joking around and stuff.. . so there was lots.. . lots of b. 

One thing I learned of course was her can do attitude and ah.. . and I remember 

our first meeting.. . but I'll remember 'ti1 the day I die.. . she said I fee1 so 

fortunate. 

Interestingly, the designer not having established a highly personal relationship with the 

female device user knew he would be unable to acquire the fulfillment that came fiom 

creating an assistive device that truly reflected his abilities. The reason being, the female 

device user wanted a very basic assistive device. These contrasting perspectives are 

reflected in the following excerpt: 

She just wanted a good.. . basic functioning design.. . and the simpler.. . and the 

more rugged the better.. . while still looking like an elegant solution.. . at the time 

it sort of disappointed me.. . oh its not like I can use ah.. . al t I have to do.. - is.. . 

is know what the basics of design. 



Stage 3: The Best of Two Worlds 

"The Best of Two Worlds" is marked by the achievement of an assistive device 

reflecting the positive aspects of designers' and female device users' worlds. The 

accounts of female device users and male designers raises questions as to whether the 

resulting product was better than what would have been achieved had they merely drawn 

upon their individual expertise. In addition, the worlds of these women and men 

appeared to be enriched from having been exposed to a new perspective. 

The suggestion is that resulting assistive devices reflected the relationships 

established between female device users and male designers over the course of their 

collaborative partnership. A device user proclaimed: "For me it was fun. And it was.. . it 

was.. . it was really neat.. . and so not only do.. . did I acquire these devices.. . but.. . 

through the whole experience I met a really good friend.. . and that really counted for 

me". It must be noted that the friendship between one device useddesigner pair 

continued well after the assistive device had been achieved. 

In the partnership where the worlds of the designer and female device user linked, 

the finished product appeared to reflect their collaborative. yet individual worlds. In 

other words, their worlds seemed to be incorporated into the resulting assistive device, 

but were treated as separate entities. 

When the worlds of male designers and female device users blended over the 

course of design and development initiatives. resulting devices tended to represent their 

collective worlds. In other words, it is suggested that assistive devices demonstrated their 

mutual efforts and experiences. This is portrayed in the following excerpt: "It was neat to 

see that both of us.. . would work on something until we thought it was a good idea". 



The product of device users' and designers' collaborative efforts is illustrated in 

Figure 4.5. The diagram depicts the material assistive device resulting fiom the 

collaborative efforts of each device weddesigner pair. The halo represents the blending 

or linking worlds of male designers and female device users in which assistive devices 

are embedded. 

Female device users and male designers were no longer "Pursuing Satisfaction" 

during Stage 3 of the "Collaborating Worlds" theory since satisfaction had been attained. 

Specifically. there were thee areas of satisfaction that surrounded these successfL1 

initiatives: (a) the material assistive device, (b) the collaborative actions. and (c) the 

device useddesigner relationship. 

The Material Assistive Device. All female device users were satisfied with the 

material assistive devices having resulted fiom the design and development initiatives. In 

fact. the finished products far surpassed their expectations. These women's 

ovewhetming appreciation for their assistive devices is reflected in the following 

statements: 

I'd be happy any way I got it.. . I have to say because it makes my life so much 

easier. 

It's a neat concept.. . it works well.. .and u r n . .  . you can't buy these things.. . 

that's just it.. . like you can't you can't . . - it would be so easy to just.. . pick up 

the catalogue and order something.. . and not have to get anyone involved or.. . 

whatever.. . when you can't.. . it was just -. . it was wonderful- 



Figure 4.5. The Product o f  Collaborating Worlds. 



Female device users not only indicated an appreciation for the effectiveness of 

these devices. but for the fact that they were customized to their needs, lifestyle and 

expectations. There were no other devices quite like theirs. ''If nothing else.. . it is 

customized to exactly what your needs are.. . as opposed to the.. . general public'., 

exclaimed one female device user. In acquiring a customized device. these women 

appeared to determine what assistive devices could do for them rather than assistive 

devices dictating what they could do. 

Female device users were happy with the simplicity of their devices and the fact 

that they were made from everyday materials. Specifically, microphones, cookie sheets, 

and car wash brushes were transformed into assistive devices. These women wanted 

nothing more than what was needed. "She just wanted something that works.. . 

something simple.. . don't give her something that's too complicated, explained one 

male designer. The simplicity of resulting devices and the fact that device users were 

only required to pay for design materials enabled these women to acquire assistive 

devices for very little money. 

The designer having had a more personal relationship with the female device user 

over the course of the design and development initiative appeared to be pleased with the 

resulting device. A possible explanation is that he achieved a sense of fdfillrnent for 

having used his technical abilities and creativity to help another person. In contrast, the 

designer having had a more impersonal relationship with the female device user did not 

appear to acquire the firlfillment that came fiom realizing an device reflecting his full 

technical capabilities. While it was felt that he and the female device user had achieved a 



quality product, there was the sense that a more attractive product could have been 

achieved. 

The Collaborative Actions. While female device users expressed little interest in 

discussing the actions taken in collaboratively creating an assistive device, they 

considered themselves enriched as a result of  their involvement. The benefits attained are 

exemplified in the following excerpts: 

I didn't feel like. .. I was a dumb woman you  know.. . ah ... or ah. .. thinking she 

doesn't know what she's talking about.. . he would listen to what I had to say.. . 

sometimes he didn't.. . do what I had to say. . . but ah.. . he made it sound like it 

was an important thought . . .y  ou know.. . ah. .. I never felt like I was less o f  a 

person. 

I think it was.. . It was neat to see that both of us.. . would work on something 

until we thought it was a good idea. 

Of course.. . anything you have any input into makes you feel better certainly.. . 

of course there is a feeling of accomplishment. 

Thus. female device users' active involvement in the  design and development initiative 

allowed them to influence their assistive device as it evolved. In addition. the experience 

appeared to reinforce for them that they had something valuable to contribute to the 

advancement of assistive devices. 

The common actions in the various collaborative initiatives seemed to contribute 

to the satisfaction designers acquired from helping female device users. In other words, 

they appreciated the immediate feedback that came From working directly with female 



device users throughout the various levels of the initiative- "It was so great.. . getting 

direct feedback.. . fiom the client.. .You have to be able to..- sit down with the client.. . so 

that they feel it as much their project as your project.. . rather than you just handing them 

something", proclaimed one designer. As a result of having direct exposure to female 

device users, these men were reassured that they had truly helped these women realize a 

qudi ty product. In addition, involvement in design and development initiatives appeared 

to promote professional and personal growth. "It felt good to be giving him ah.. . 

experience.. . to be contributing to his professional.. . knowledgez', commented one 

female device user. 

The Device UsedDesigner Relationship. Regardless of the level of intimacy in 

each device userldesigner pair, all designers and device users expressed an appreciation 

for the relationship having been established over the course of design and development 

initiatives. This is reflected in the comment of one designer: "Just working with her.. . 

there was a lot of joking around.. . h.. . and stuff like that". 

There appeared to be an additional level of satisfaction for those device 

user/designer pairs having had more personal relationships in that their lives had been 

enriched from acquiring a friend in addition to an assistive device. "Not only do.. . did I 

acquire this device.. . but through the whole experience I met a really good fiend.. . and 

that that counted a lot for me", explained one female device user. Unlike typical 

technical products, a possible explanation is that such devices were meaningfir1 in that 

they reflected a valued friendship. 

While members of the device userldesigner pair indicated that they were content 

with their somewhat impersonal relationship, it is believed that each were denied the 



pleasure of witnessing how the experience had later impacted the other. The device user 

proclaimed: " h e  often wondered if he was still working for TETRA.. . I mean.. . still 

doing volunteer work for them". 

A Metaphor for Ability, Relationship and Creativity 

Not only did these women acquire assistive devices enabling them to fulfill daily 

activities more easily, but it can be purported that their equipment became a concrete 

metaphor representing ability, relationship and creativity. The resulting devices 

demonstrated just how much could be accomplished when the positive aspects of male 

designers' and female device users' worlds came together to achieve a desired end. 

For all female device users, resulting assistive devices seemed to be markers of 

ability rather than impairment. Since these women had initiated the collaborative 

partnerships, their assistive devices can be said to represent their ability to be active 

agents in having their needs met and their ability contribute to design and development 

initiatives. They were also appreciative that their request had benefited other device 

users. Such pride is reflected in the following assertion: "Of course there is the feeling of 

accomplishment that.. . ah.. . that your request for it has.. . started something for other 

people too.. . and that your input into it had any effect at all". 

Resulting assistive devices also appeared to demonstrate designers' ability to use 

their technical knowledge to help female device users acquire an assistive device. As one 

designer proclaimed: "It feels good ah.. . to know she is still using it". In turn, each 

female device user was proud that her design partner had been able to use his technical 

expertise to achieve a quality product. 



Assistive devices also seemed to represent female device users' and male 

designers' ability to work as a team. In other words, they appeared to be able to work 

together to achieve a desired end. Such joint pride is exemplified in the following 

excerpt: "Somebody say.. . oh that's neat.. . where did you get that fiom.. . we worked on 

it.. . and it's kind of a satisfaction thing". Pride for their mutual accomplishment seemed 

to be more prevalent in those initiatives where a more personal relationship had been 

established. 

In all of the device userldesigner pairs, it can be said that the assistive device 

represented the relationship that had evolved throughout the collaborative partnership. In 

other words. the level of intimacy appeared to influence the nature of the collaborative 

partnership as well as device users' and designers' impressions of the resulting assistive 

device. As previously stated. designers and device users seemed to acquire an additional 

level of satisfaction when a more personal relationship had been established. 

It can be said that the assistive devices that resulted fiom the design and 

development initiatives within this inquiry were expressions of creativity. Female device 

users and male designers worked together to realize an innovative assistive device. In 

other words, through their creative efforts, each of the pairs transformed everyday 

materials into a unique device. Female device users appreciated the recognition they 

received from the public that they possessed a unique product. "I've had people come up 

to me.. . like in the West Edmonton Mall.. . this person has chased me from one end of 

the mall to the other to find out how.. . I where I.. . got the cup holder. .. so.. . it was kind 

of a compliment", exclaimed one woman. Thus, it is possible that device users and 



designers saw the assistive device as more than a material object, but as an expression of 

their individual and mutual creativity. 

Chapter Summary 

From the grounded theory approach, there emerged a theory of "Collaborating 

Worlds" that illuminates the process underlying the collaborative efforts of female device 

users and male designers with respect to the design and development of assistive devices. 

It was their commitment to "Pursuing Satisfaction" that appeared to initiate and sustain 

their coI1aborative partnerships. It  is suggested that such persistence resulted in attained 

satisfaction and pride on the part of female device users and male designers. Another 

salient feature of the theory was the incredible influence that device useddesigner 

relationships had on the collaborative initiatives and resulting assistive devices. 

Specifically, the two versions of the "Collaborating Worlds" theory were defined by the 

nature of the relationships established between female device users and male designers. 

The questions driving the inquiry were also addressed by the two 

fhctionaVdescriptive theories that emerged fiom female device users' and male 

designers' accounts. One of these theories was specific to the common actions in 

collaboratively creating assistive devices. The other theory pertained to strategies used 

for achieving successfid partnerships. 

From the analysis and interpretation of findings, a better understanding of the 

design and development of assistive devices by, for, and with women with disabilities 

was attained. Hence, it can be summized that the grounded theory approach offered 

usehl procedures for attending to the voices of female device users. 



CHAPTER FIVE 

DISCUSSION 

Rather than building on existing knowledge. the focus of this inquiry was to bring 

the voices of female device users into the body of research surrounding assistive devices. 

This was accomplished using a grounded theory approach that illuminated the process 

underlying female device users' creative partnership with male designers in 

collaboratively designing and developing their assistive device. 

The first section of this chapter centres on the interrelationship between the nature 

of the research process and research findings. Specifically. they pertained to: (a) a focus 

on ability, (b) the voice of women and, (c) personalization. The chapter concludes with 

an overview of  the limitations and strengths of the investigation as well as suggestions for 

future research. 

Focus on Ability 

The assistive devices discussed in this inquiry demonstrated just how much 

female device users and maIe designers could accomplish as individuais as well as a 

team. The positive aspects of the worlds of device users and designers were incorporated 

into the resulting products. For male designers. the assistive device was a demonstration 

of their technical know how and creativity. For female device users. the resulting 

assistive device confirmed their ability to "get what they need" and to contribute to the 

advancement of technology. 

The overall success of the initiatives was partially credited to the participation of 

female device users. From being involved from the onset of the design and development 

process. female device users impacted their device as it evolved. This is consistent with 



the literature suggesting that the potential of assistive devices can be maximized through 

consumer involvement from the beginning of the design and development process 

(Armstrong & Wilkinson, 1998; Batavia & Hammer, 1990; Brown and Wright, 1992: 

Femie. 1997: Holliday et al., 1996; Phillips & Zhao, 1993)- 

The research process was also a demonstration of ability. An exploration 

focusing on the experiences of female device users confirmed that their everyday 

experiences counted as knowledge. Furthermore, female device users' involvement in the 

inquiry allowed them to reflect on the contribution they had made to the design and 

development of their assistive device. 

Initially, I was puzzled by female device users' reluctance to voice their 

individual contributions to the design and development of their assistive devices. Most 

likely due to my feminist bias. I felt they were underestimating the contributions they had 

made. Consequently. I found myself steering conversations toward their individual 

accomplishments and directing attention away from those of designers. As I became 

more conscious of the biases I was bringing to the investigation. particularly my 

emphasis on the impact of gender, I began to listen more closely to the voices of these 

women. In using a qualitative methodology, I was able to address the tension that existed 

between my biases and the perspective of female device users. I realized that these 

women were not negating the contributions they had made over the course of design and 

development initiatives. but were assening the collaborative contributions they had made 

with designers. In other words. they were affkming that resulting assistive devices were 

the "Best of Two WorldsT. 
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The research process confirmed my ability to get past my own worldview and 

attend to diverse perspectives. I could not identify with the realities of living with a 

disability. nor was I aware of the technical considerations surrounding the design and 

development of assistive devices. Consequently, I questioned whether I was worthy of 

interpreting their experiences. I made a conscious attempt to refrain !?om imposing my 

feminist perspective on female device users so as to be introduced to a world different 

from my own. While my perspective surely influenced women's accounts, it did not 

appear to discourage them from voicing their experiences, in their own terms. There 

were moments throughout the inquiry when I experienced uncertainty and confusion. It 

was these women's kindness and their strong voices that gave me the courage to 

overcome this uncertainty and reach understanding. From female device users' positive 

reactions to the -'Collaborating Worlds'' theory, I feel I offered an accurate portrayal of 

their experiences. 

Women's Voices 

I attempted to bring a feminist perspective to the issues I had identified since my 

intent was to promote the empowerment of the female device users and women in general 

by recognizing that the perspectives of female consumers must be incorporated into the 

design and development of their assistive devices. The perspectives of female device 

users informed the collaborative partnerships within this inquiry. therefore. the assistive 

devices that resulted were grounded in the realities of women with disabilities. Again, 

since the female device users did not share my feminist perspective, I had to continuously 

refrain from over-emphasizing the impact of gender. This was accomplished by calling 



upon the principles of grounded theory to ensure that only concepts emerging fiom the 

data were incorporated into the resulting theory. 

It had been my intent to offer portraits of each of the women included in the 

investigation; however. this was not possible due to a lack information specific to these 

women's identity beyond the design and development initiatives. Female device users' 

enthusiasm throughout the course of our conversations was directed toward their 

involvement in the realization of their assistive devices as well as their relationship with 

their design partner. Women's retuctance to discuss their personal lives may have been 

partially attributable to the relatively short amount of time we had spent together. A 

more likely explanation was their desire to share the pride and excitement they felt for 

their assistive device. This is not surprising in that conversations focusing on who they 

were as individuals would have directed attention away fiom the experiences and success 

they had shared with designers. During the later part of the inquiry. I became cognizant 

of the possibility that female device users were not offering their individual voices. but 

their voices in relationship. 

The use of semi-structured interviews allowed the voices of female device users 

to guide the inquiry. Consequently. this investigation offers unique insights with respect 

to the design and development of assistive devices. For instance. this inquiry is the first 

to sugpst that relationships have a strong bearing on the design and development process 

as well as resulting assistive devices. White I was interested in the nature of the 

relationships between female device users and male designers fiom the onset of the 

inquiry. I did not expect that they would have such a strong bearing on the theory that 

emerged. From using a research method allowing me to listen to the voices of female 



device users, two versions of the "Collaborating Worlds" theory emerged. Specifically, 

relationships were influential in that the versions of the theory were defined by the level 

of intimacy within the device useddesigner pairs. This inquiry is the first to suggest that 

relationships between device users and designers positively impact design and 

development initiatives as well as resulting assistive devices. 

While there is a great deal of research pertaining to the significance of consumer 

satisfaction with respect to their assistive devices (Batavia & Hammer. 1990: Bymum & 

Rogers. 1987; Garber & Gregorio. 1990; Scherer & McKee. 199 1 ; Vash. 1983): 

consideration has not been given to the association between designeddevice user 

relationships and satisfaction. In the two initiatives where a more personal relationship 

had been established. satisfaction for the female device users not only appeared to stem 

from having received material assistive devices. but from having acquired a friendship as 

well. 

In acknowledging the significance of satisfaction on the part of designers. this 

inquiry stands apart from previous research surrounding assistive devices. It became 

necessary to address satisfaction on the part of designers since it appeared to have such a 

strong bearing on the experiences of female device users as well as resulting assistive 

devices. Female device users seemed to take pleasure in witnessing the satisfaction that 

designers achieved from being involved in the design and development of their device. 

A Personalizing Process 

As described in the introductory chapter, I found myself questioning whether 

traditional approaches to design and development could result in assistive devices that are 

consistent with the values and expectations of female device users. After meeting the 



mother who. with her husband, had created her own breast-feeding device, this doubt 

appeared justified. With assistive devices incapacity to provide ". . . meaningful personal 

touch and communication" (Rush. 1 983, p.36). is it all surprising that a mother seeking to 

breast-feed her child would reject available assistive devices? The impersonality 

traditionally associated with such equipment is fiuther exemplified in the finding that 

device users more often employed assistive devices for mobility. transportation and 

employment than for personal activities such as housekeeping and childcare (Brooks & 

Redden. 1986). By working with her husband. this mother acquired a breast-feeding 

device that became a valued component of the loving interchanges between her and her 

child. This was consistent with the findings of this investigation in that assistive devices 

created by male designers and female device users appeared to reflect the relationships 

they had established over the course of their collaborative partnerships. Hence. these 

collaborative initiatives raise questions as to whether the impersonality associated with 

assistive devices can be minimized when positive relationships surround their design and 

development. In other words. the device comes to stand for more than function, it can be 

a metaphor for relationship. 

The personal experiences portrayed in this study stand in stark contrast to 

prevailing wisdom about assistive devices becoming an industry. In most design and 

development initiatives. there is concern with producing assistive devices that are suitable 

for market. This means that safety standards and the requirements of fbnding bodies 

must be adhered to while the individual is lost. This was not the case for the initiatives 

within this inquiry where resulting devices were customized and, therefor not governed 

by industry standards. "Quality" was defined by the usefblness of the device and the 



satisfaction gained by both the designer and the user of the device. One designer 

concluded that the lack of external authorities enabled him and the female device user to 

be highly innovative throughout the initiative. Hence. devices appeared to only limited by 

the imaginations of these device weddesigner pairs as well as available resources. In 

addition, designers and female device users were not required to use materials approved 

by a regulating body, but were able to transform everyday materials into assistive 

devices. Hence. each assistive device was seen as a metaphor representing creativity. 

Because each of the initiatives within the inquiry appeared to be a personal 

experience of partnership. female device users seemed to better understand the technical 

worlds of male designers. This is consistent with the literature suggesting that device 

users gain a better appreciation for the technical realities of designers when involved in 

the design and development of their assistive devices (Armstrong & Wilkinson, 1998; 

Ryan. Rigby & From. 1996). In turn, designers acquire a better understanding of 

consumer requirements when device users are involved from the onset of assistive device 

design and development (Ryan, Rigby & From. 1996). This appeared to be true for the 

designers within this inquiry. These men acknowledged that they had a better sense of the 

feasibility of design concepts as a result of receiving direct feedback from female device 

users. 

The small number of participants within this inquiry is consistent with the 

individualized design and development initiatives that were explored. In other words, the 

focus of the investigation was not on generalizing findings. but on attending to the 

individual experiences of female device users and designers. This was accomplished by 



employing individual as opposed to group interviews that seemed to allow the personal 

aspects of the design and development initiatives to emerge. 

Strengths and Limitations of the Inquiry 

The major strength of this investigation was its focus on possibilities rather than 

barriers with respect to women's involvement in the design and development of their 

assistive devices. The inquiry not only supported the contention that consumers should be 

involved in the design and development of their assistive devices. but provided examples 

of possible strategies for doing so. In addition, it provided insight into how relationships 

between designers and device users over the course of design and development initiatives 

can positively impact users' and designers' impressions of resulting equipment. Since 

none of the previous research surrounding assistive devices attends to the significance of 

relationships between designers and device users, the following inquiry sheds light on an 

aspect of the design and development of assistive devices that had previously been 

unexplored. 

The fact that the investigation was restricted to the experiences of female device 

users was considered a limitation by certain participants. In my opinion. this was a 

strength since these women offered a perspective that has not been documented. The 

intent was not to compare or contrast women's experiences to those of male device users. 

but to understand their particular experiences of participating in the design and 

development of their assistive devices. The feminist epistemological assumptions and 

techniques underlying the present inquiry is also considered a strength in that, rather than 

this perspective being imposed on female device users, it was used in such a way that it 

fostered empowerment. 



Originally. the intent was to examine female device users' involvement in the 

design and development of their assistive devices using Participatory Action Research 

(PAR). Such an approach would have been consistent with the collaborative efforts of 

female device users and designers throughout the various design and development 

initiatives. However. participants were unable to commit to the repeated interviewing 

that is involved in PAR. The grounded theory approach used; however, was less 

demanding for the women and proved to be consistent with the questions driving the 

inquiry. 

While some might argue that the small number of participants is a limitation of 

the following inquiry. this is a reflection that few female device users and male designers 

employ a collaborative approach to the design and development of assistive devices. 

Despite the small number of available participants. this is an area considered worthy of 

investigation. Furthermore, the investigation was not concerned with the 

generalizeability of findings. but with understanding the particularities of participants' 

experiences. Thus. the small number of participants allowed me to highlight the richness 

of the experiences of each female device user and male designer. It would have been 

interesting to examine a collaborative approach to design and development involving 

femaie designers. Unfortunately, no female designers were volunteering with TETRA at 

the time of the inquiry. 

The inquiry is considered trustworthy in that it addressed the measures for 

credibility. transferability, dependability and confirmability. Specifically, the 

investigation satisfies the criteria for credibility in that all female device users and male 

designers feIt I offered an accurate portrayal of their experiences. While the theory that 



emerged applies to one particular situation, it is transferable in that, due to the precision 

taken in outlining the decision making process and researcher biases, outside researchers 

can come to their own conclusions with respect to the applicability of findings. In 

addition. the inquiry satisfies the criteria for dependability and confirmability in that the 

theory emerged from multiple, contrasting perspectives and I accepted responsibility for 

my biases. 

The extended time period between the actual design and development initiatives 

and the telling of their experiences could be considered a possible limitation of the 

inquiry. In all instances, more than a year had passed. Consequently, it was likely that 

female device users and male designers were unable to recall all of the details of their 

experiences during interviews. This was overcome to some extent by speaking with both 

female device users and male designers to increase the likelihood that a more complete 

understanding of their experiences had been obtained. 

Suggestions for Future Research 

While the inquiry offers valuable insight with respect to the design and 

development of assistive devices by, for and with women with disabilities. it sheds light 

on a variety of areas worthy of inquiry. The following are some of the areas identified 

for hrther research: 

1. It would be worthwhile for the theory to be tested using a larger number of 

female device users and male designers. In addition. it would be interesting to explore 

whether the theory holds true for male device users as well as for female designers. 

2. Disability type has been found to have a bearing on device utilization (Brooks, 



199 I). As this investigation involved female device users with late onset disabilities, it 

would be interesting to investigate the process with female device users disabled at birth. 

3. Age has been found to impact (Australian Oepartrnent for Veteran's Affairs. 

1 978; Brooks & Hoyer, 1989; Caudrey & Seager. 1983) device acceptance. Thus. the 

suitability of the Collaborating Worlds Theory for children and elderly device users 

might be examined- 

3. All female device users included in this investigation requested assistive 

devices for daily living. Hence, fiirther research exploring design and development 

initiatives where the focus is on realizing assistive devices for personal carehygiene. 

child-care. employment, communication. education, mobility and transportation could be 

carried out. 

5. All design and development initiatives involved on-site design. It stands to 

reason that female device users felt more comfortable expressing their opinions 

throughout the evolution of their assistive device as a result of collaborating with 

designers in their own personal environment. In turn. designers more likely acquired a 

better appreciation for the worlds of female device users. More research is necessary to 

gain a better understanding of the impacts of onsite design for device users and designers. 

6. An interesting feature of those design and development initiatives included in 

this inquiry is the voluntary nature of designers' involvement in creating assistive 

devices. While it was unintentional that the designers included in the inquiry were 

volunteers. it appeared to have impacted the findings. The voluntary nature of these 

initiatives benefited female device users in that they received assistive devices at minimal 

cost. One might explore if the voluntary commitment fiected whether they felt entitled 



to offer their personal opinions. Would this have changed had they been receiving a paid 

service? 

7. It is suggested that the lack of external authorities in the various initiatives 

impacted the approach that had been taken to design and development as well as resulting 

assistive devices. A more in depth exploration into the implications o f  individualized 

design and development initiatives is required. 

8. This inquiry explored the impacts of somewhat personal and impersonal 

device user/designer relationships. It addition, it would be interesting to determine 

whether other types of relationships can arise as well as their impact on the process. 

Afierword 

As a first step, this study describes and explicates successful attempts at realizing 

assistive devices grounded in the realities of women with disabilities. I hope that by 

making this information available, it will encourage and foster opportunities for female 

device users and male designers to work collaboratively to achieve desired ends. 

The collaborative partnerships explored in this inquiry also have long lasting 

implications for those involved. Female device users left design and development 

initiatives with faith in their own ability to access necessary services as well in the 

benefits of collaborating with others to achieve desired ends. Male designers acquired a 

better understanding of the perspectives of female device users as well as the benefits of 

working with consumers throughout the various levels of design and development. From 

listening to their experiences, I am now more optimistic that assistive devices grounded 

in the realities of female device users truly have the potential of positively impacting the 

lives of women with disabilities. In other words. I understand that the potential of 



assistive devices can be realized when there is individualized, consumer involvement 

throughout the various levels of design and development. 

A major highlight of this inquiry was its suggestion that female device users are 

eager to incorporate assistive devices into their daily activities when a personal 

connection has been established. Due to this bond. the women appeared to be 

appreciative rather than resentfid of their assistive devices. While female device users 

were flattered by the public recognition that came from employing an innovative product, 

what counted for them was its personal significance. I acquired a true appreciation for 

the personal significance of resulting products when one woman showed me her device 

and referred to it as her "baby". 

While this inquiry was one of hope, accomplishment. and generosity. a 

tremendous loss was incurred. As mentioned previously, one of the female device users 

passed away over the course of the inquiry. While I did not know her beyond the 

research process. I was touched by her openness in welcoming me into her home and 

introducing me to her world. Not only had she been committed to the topic of inquiry. 

but she expressed a desire to help me understand and experience some of her joy at 

realizing a personalized assistive device. I had hoped to repay this generosity. by 

bringing back a theory that captured the richness of her experience as well as those of the 

other participants. Unfortunately. I did not have the opportunity to share the 

"Collaborating Worlds" theory with her. While I have no way of knowing how she 

would have responded to the theory that evolved, I can only emphasize the tremendous 

impact she had on my understanding of the topic of inquiry. Most of all, I will be forever 

thankful for having been exposed to her incredible spirit and wisdom. 
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APPENDIX A 

INTRODUCTORY LETTER 

Dear 

My name is Julie Egers and I am presently studying for a Masters Degree in Educational 
Psychology with a specialization in Community Rehabilitation Studies at the University 
of Calgary. I am conducting a research project under the supervision of Nancy Marlett as 
part of the requirements towards a M.Sc. degree. 

The intent of the following letter is to provide information on the research project entitled 
"The design and development of assistive devices by, for and with women with 
disabilities" so that you can make an informed decision regarding your participation in 
the research investigation. 

The purpose of the study is to explore women with disabilities' experience of being 
involved in the design and development of their assistive devices. In addition, attention 
will be focused on the nature of the relationship between female device users and 
designers having worked collaboratively in the development of assistive devices. A 
m e r  objective is to identi@ and describe the collaborative design process utilized. 

As part of the study. you would be invited to explore. in an audio-recorded individual 
interview. your experience of collaboratively designing an assistive device. You will be 
asked to provide insight into the nature of the collaborative relationship between 
designers and device users and into the collaborative design process utilized. 

The interview will take place at a time and location that is convenient for you. 
Furthermore, it is you who will determine the length of the interview. Any necessary 
accommodations will be made to ensure that handicapping conditions do not prohibit you 
from expressing you point of view during the interview. So that you can make necessary 
preparations to take p a .  in the investigation. you will be provided with a copy of the 
topics to be explored prior to the interview. 

To ensure anonymity. participants in the investigation will be referred to in transcripts 
and in the final report using pseudonyms; identiQing information will not be included. 

Transcripts and written notes will be shredded and audio-recordings will be erased two 
years after completion of the investigation. It should be noted that research findings may 
be used in hture published studies. 

There will be a follow-up interview where you will be presented with the interpretations 
of information disclosed during the initial interview. To ensure that your experience has 
been accurately portrayed, you will be asked to comment on the interpretations. 
Necessary modifications will be made based on your feedback. 



It is believed that participation in this study will involve no greater risks than those 
ordinarily experienced in daily life. 

Consent forms, audio-recordings and transcripts will be kept in a secured filing cabinet in 
the Education Tower at the University of Calgary. Only the researcher and her 
supervisor will have access to raw data. 

Participation in this study will involve no greater risks than those ordinarily experienced 
in daily life. I f  you choose to participate in the investigation, you will be asked to sign a 
consent form. Your signature will indicate that you have been informed of the nature of 
the study and of your role as a participant. You should be aware that even if you give 
your permission. you are free to withdraw fiom the investigation at any time for any 
reason without penalty. 

If you have any questions. please feel free to contact me at 220-5634. my research 
supenisor (Nancy Marlett) at 220-5657. the Office of the Chair. Faculty of Education 
Joint Ethics Review Committee at 220-5626, or the Office of the Vice-president 
(Research) at 220-338 1. Two copies of the consent form are provided. Please return one 
signed copy to me and retain the other copy for your records. 

Thank you for your time and co-operation. 

Sincerely. 

Julie Egers 



APPENDIX B 

CONSENT FOR RESEARCH PARTICIPATION-FEMALE DEVICE USERS 

I, the undersigned. hereby give my consent to participate in a research project entitled 
"The design and development of assistive devices by, for and with women with 
disabilities", conducted by Julie Egers under the supervision of Nancy Marlett in the 
Department of Educational Psychology (Community Rehabilitation Studies). 

I have been informed. to an appropriate level of understanding, about the purpose and 
methodology of this research project the nature of my involvement and any possible 
risks to which I may be exposed by virtue of my participation. 

I agree to participate in this project by engaging in the following aspects of the research 
investigation: (Please indicate Yes or No) 

Taking part in an individual. audio-recorded interview at a time and location of 
my choice. I will determine the duration of the interview. 
Exploring in an interview the experience of being involved in the design and 
development of an assistive device; the nature of my relationship with the 
designer with whom I collaboratively developed my device in addition to the 
design process utilized will also be examined. 
In a follow-up interview. I will comment on the researcher's interpretation of 
information disclosed during the first interview to ensure it accurately portrays 
my experience- 

I understand and agree that: 

The designer from TETRA with whom I collaboratively developed my assistive device 
may also be individually interviewed by the researcher. 

Participation in this study may be terminated at any time by my request or at the request 
of the researcher. 

Participation in this project and/or withdrawal from this project will not adversely affect 
me in any way: there will be no penalties for withdrawing from the investigation. 

This study will not involve any greater risks than those ordinarily occurring in daily life. 

The interview will be typed by the researcher. 

All data will be kept in a secure place. Only the researcher and her supervisor will have 
access to raw data. 



To ensure that my identity is not disclosed, I will be referred to in transcripts and the final 
written report using a pseudonym; identifLing information will not be included in the 
final report. 

Transcripts and written notes will be shredded and audio-recordings will be erased two 
years after completion of the investigation. 

Necessary accommodations will be made to ensure that handicapping conditions do not 
prohibit me fiom expressing my point of view during the interview. 

Research findings may be used in future published studies in addition to being translated 
into the researcher' Master's thesis. 

A duplicate copy of the signed consent form is being provided for my records. 

I have read the consent form and understand the nature of my involvement. I agree to 
participate within the above stated parameters. I understand that if I have any questions I 
can contact the researcher (Jdie Egers) at 220-5634, her supervisor at 220-5657, the 
Office of the Chair.Faculty of Education Joint Ethics Review Committee at 220-5626. or 
the Ofice of the Vice-president (Research) at 220-338 1. 

Name: Date: 

Signature of participant: 



APPENDIX C 

CONSENT FOR RESEARCH PARTICIPATION- DESIGNERS 

I. the undersigned, hereby give my consent to participate in a research project entitled 
"The design and development of assistive devices by. for and with mothers with 
disabilities", conducted by Julie Egers under the supervision of Nancy Marlett in the 
Department of Educational Psychology (Community Rehabilitation Studies). 

I have been informed. to an appropriate level of understanding. about the purpose and 
methodology of this research project, the nature of my involvement, and any possible 
risks to which I may be exposed by virtue of my participation. 

I agree to participate in this project by engaging in the following aspects of the research 
investigation:(Please indicate Yes or No) 

Taking part in an individual, audio-recorded interview at a time and location of 
my choice. I will determine the duration of the interview. 
Exploring in an interview the experience of designing and developing an assistive 
device with the intended device user; the nature of my relationship with the 
female device user with whom I collaboratively developed an assistive device and 
the design process having been utilized will also be examined. 
In a follow-up interview, I will comment on the researcher's interpretation of 
information disclosed during the first interview to ensure they accurately portray 
my experience. 

I understand and agree that: 

The intended user with whom I collaboratively developed my assistive device will be 
individually interviewed by the researcher. 

Participation in this study may be terminated at any time by my request or at the request 
of the researcher. 

Participation in this project and/or withdrawal from this project will not adversely affect 
me in any way. 

This study will not involve any greater risks than those ordinarily occurring in daily life. 

Interviews will be typed by the interviewer. 

All data will be kept in a secure place. Only the researcher and her supervisor will have 
access to raw data. 



To ensure that my identity is not disclosed. I will be referred to in transcripts and the final 
written report using a pseudonym; identifiing information will not be included in the 
final report. 

All transcripts and written notes will be shredded and audio-recordings will be erased two 
years after completion of the investigation. 

Research findings may be used in hture published studies in addition to being translated 
into the researcher' Master's thesis. 

A duplicate copy of the signed consent form is being provided for my records. 

I have read the consent form and understand the nature of my involvement. I agree to 
participate within the above stated parameters. I understand that if I have any questions I 
can contact the researcher (Julie Egers) at 220-5634, her supervisor at 220-5657. the 
Office of the Chair. Faculty of Education Joint Ethics Review Committee at 220-5626, or 
the Office of the Vice-president (Research) at 220-338 1. 

Name: Date: 

Signature of participant: 



APPENDIX D 

INTERVIEW GUIDE 

The focused interviews will explore these three major topics. Probes will include questions 
such as those displayed below to serve as a guide for participants in addressing the major 
topics. 

Topic: What happens when female device users and male designers work 
collaboratively in designing and developing an assistive device? 

Can you tell me what your experience of being involved in the design and development of 
an assistive device tvas like? 

- What happened in the episode you mentioned? 
- How did you feevthink about your experience? 
- What was your role in the design and development of the assistive device? 
- What changes occurred over the course of the design and development 

initiative? 

Topic: What are the characteristics of the collaborative approach to the design and 
development of assistive devices? 

- Could you describe in as much detail as possible the various steps of the 
design and development process in which you were involved? 

- How was collaboration in the design and development of the assistive device 
achieved? Could you provide examples? 

Topic: What is the nature of the relationship between female device users and male 
designers during the design and development of assistive devices? 

- For female device users: Could you please describe in as much detail as 
possible the nature of your relationship with the designer from TETRA? 

- For designers: Could you please describe in as much detail as possible the 
nature of your relationship with the female device user? 

- How did you feeVthink about the relationship? 
- Could you explain how the relationship may have influenced the design and 

development of the assistive device? 
- How did the relationship change over the course of the design and 

development initiative? 




