
  

 
 
 
 
 

 
 

Journal on Technology and Persons with Disabilities 
Santiago, J.  (Eds): CSUN Assistive Technology Conference 
© 2017 California State University, Northridge 

A Business Case: Accessibility Preferences on 
Mobile Computing Devices 
 
Kisiah K. Timmons, MBA, CPACC 

Principal Consultant 

Kammoran Marketing, LLC 

Principal.Kammoran@gmail.com 

 

Abstract 

The business case for universal design of mobile computing devices is assessed from a market 

prospective using descriptive statistics.  Survey data from consumers with sight impairments and active 

seniors are compared to determine if similarities exists between the perceptions and the accessibility 

preferences of the two groups.  A total population of 300 respondents (150 per group) across the United 

States completed a Survey Monkey questionnaire.  The survey instrument consists of categorical, 

behavioral, and perceptual questions where the latter two sections employ 7-level Likert items to quantify 

responses of subjective and objective statements.  Results revealed a significant misconception seniors 

have regarding accessibility features and their use on mobile technology. 
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Introduction 

The accessibility of mobile computing devices has grown in importance worldwide over 

the past decade.  Though substantive progress has been made to ensure equal access to mobile 

technology, there continues to be a persistent digital divide between the access enjoyed by the 

general market and that given to persons with disabilities.  The passage of the 21st Century 

Communications and Video Accessibility Act (2010 in the United States was transformative with 

its mandate to device manufacturers to make their products accessible to all consumers.  

However, the level of device accessibility continues to vary industry wide.  For example, there is 

a limited selection of smart phones and tablets that are universally accessible to consumers with 

disabilities.  With the exception of Apple, with its IOS platform, few manufacturers develop 

mobile computing devices that are universally accessible out of the box.  Google’s Android, the 

most widely used mobile OS in the world, powering 80% of mobile devices worldwide (Tozzi), 

is often customized by manufacturers in a manner that either minimizes or eliminates the 

accessibility API in their versions.  Moreover, accessible apps available for Android, Fire, and 

Windows-based mobile platforms are severely limited given the tens of thousands available in 

their online stores.  The concept of accessibility typically implies that minimal access be given to 

persons with disabilities as required by law.  Since regulations have not kept pace with 

innovation, mobile computing devices are often adapted post-market release to comply with 

applicable regulations.  The principle of universal design, on the other hand, states that products 

should be usable by most people regardless of their level of ability or disability when the product 

is launched.  This study seeks to examine the inclusive approach to mobile device development 

through the lens of the business case - the justification for universal design based on potential 

market profitability.  Moreover, it will be determined if a business case exists given the 
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population surveyed and if so, using descriptive statistics, assess its strength from a market 

perspective. 

Discussion 

An avenue to explore this topic is to compare the user preferences of consumers with 

sight impairments, whose reliance on accessibility features is obvious, to those of active seniors, 

who may experience changes in vision as a normal part of the aging process.  A total of 300 

consumers were surveyed – 150 seniors age 60 - 69 and 150 consumers with sight impairments.  

The requirements for participation in the study were that each respondent must 1) owned a 

mobile device such as a smart phone or tablet and 2) used their device on a daily basis.  The 

respondents with sight impairments were segmented into three distinct subgroups, each 

consisting of a third of the category.  The subgroups included 1) low vision, persons with vision 

loss that cannot be corrected with regular eyeglasses or surgery (Duffy 11), but vision may be 

improved by the use of magnification aids, 2) visually impaired, persons with a wide range of 

visual function, from low vision to total blindness (Duffy 11), who generally use speech output 

and voice recognition), and 3) blind, persons with a complete lack of light perception (Duffy 11), 

most rely on Braille, speech output, and voice recognition.  Active seniors surveyed did not have 

a diagnosed visual disability. 

Table 1a. Gender 

Gender Sight Impaired Seniors 
Female 56% 54% 
Male 44% 46% 
Total 100% 100% 
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Table 1b. Ethnicity 

Ethnicity Sight Impaired Seniors 
American Indian/Alaska Native 1% 1% 
Arab 1% 0% 
Asian 5% 1% 
Black/African American 19% 11% 
Hispanic/Latino 6% 3% 
Hawaiian/Pac Islander 1% 0% 
White/Caucasian 67% 83% 
Total 100% 100% 

 

Table 1c. Work Status 

Work Status Sight Impaired Seniors 

Employed 37% 41% 

Retired 13% 51% 

Self-employed 19% 7% 

Student 20% 0% 

Unemployed 11% 0% 

Total 100% 100% 
 

The total population of respondents were recruited from all regions of the U.S with an 

emphasis on diversity of gender, ethnicity, and work status.  The group of respondents with sight 

impairments were recruited through disability organizations.  Participants were compensated 

with entry into a lottery for $50 Visa gift cards, where Three drawings were held and each 

winner received one of the prizes.  Survey Monkey’s Target Audience was used to obtain 

responses from active seniors at a cost of $2 per participant.  As a control, the group of 

respondents with sight impairments were unaware of the participation of active seniors in the 

study and vice versa.  This was an effort to eliminate ‘the sympathy factor’, especially among 
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active seniors, that may arise given knowledge of the other group’s participation.  Responses 

were collected in the first quarter of 2015. 

Data was collected from a brief, 10 question survey designed to capture the perceptions 

and behaviors of study participants regarding accessibility features and universal design of 

mobile devices.  The first question was used to determine participant eligibility for the survey.  

Next, behavioral questions were asked which include the likelihood that respondents would use 

certain accessibility features on their mobile devices.  The purchase preference of respondents 

and their likely recommendations regarding accessible devices were also assessed.  Consumer 

perceptions were explored next through a series of statements designed to determine to what 

extent the respondents agreed or disagreed with sentiments expressed.  The survey concluded 

with categorical questions to record respondent characteristics such as age, gender, work status, 

ethnicity, and disability.  The survey completed by both groups were identical with the exception 

of question 10 on disability which was not included when distributed to active seniors.  

Respondents were asked to answer each quantitative question by selecting Likert-scale items 

ranked from 1 to 7, where 1 reflects extreme weakness or negativity and 7 reflects extreme 

strength or positivity.  The survey instrument is viewable at 

https://www.surveymonkey.com/r/JQRF783. 

Two statistical tools were used to describe the relationship between the attitudes of 

respondents with sight impairments and active seniors regarding universal design of mobile 

devices: analysis of variance (ANOVA) and regression.  Calculations were computed by using 

the Analysis Tool Pack add-in available in Microsoft Excel 2016. 

The objective in ANOVA is to test the equality of the means of two or more groups by 

using variance to draw conclusions regarding the relationship among data sets.  In this study, 
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one-way ANOVA is used, a hypothesis test where there is a single independent variable (i.e. a 

perception/behavior) and two or more dependent variables (i.e. respondent groups).  In ANOVA, 

it is assumed that the groups represent populations whose values are randomly and independently 

selected, follow a normal distribution, and have equal variances.  Therefore, the null hypothesis, 

H0, states that there is no difference between the means of the groups.  The alternative 

hypothesis, H1, states that a difference exists.  Thus, when ANOVA is used, the null hypothesis 

is rejected at a selected level of significance α (usually 0.05) only if the computed fSTAT value 

is greater than fCRIT, the upper-tail critical value of the Distribution with -1 and n-degrees of 

freedom (Levine et al. C10).  There were five ANOVA tests conducted to determine if there is a 

difference in perceptions and behaviors of respondents with sight impairments and active 

seniors: 

1. H0a = there is no difference in the likelihood between consumers with sight 

impairments and those who are active seniors in purchasing mobile devices with 

accessibility features 

2. H0b = there is no difference in the likelihood between consumers with sight 

impairments and those who are active seniors in recommending accessible mobile 

devices to others. 

3. H0c = agreement exists between consumers with sight impairments and seniors in 

whether extensive accessibility features on mobile computing devices will increase 

product costs 

4. H0d = agreement exists between consumers with sight impairments and seniors in 

whether the addition of more accessibility features on mobile devices will complicate 

usage. 
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5. H0e = The agreement exists between consumers with sight impairments and seniors in 

whether ease of use will be enhanced with more accessibility features on mobile 

devices. 

The alternative hypothesis, H1, for all cases is that there is a difference between the 

perceptions and behaviors between the groups. 

Table 2a. Expected Value of the Mean, μ 

Hypotheses P/B Sight Impaired Seniors 
H0a Purchasing 6.5867 4.6733 
H0b Recommendations 6.5400 4.8267 
H0c Device cost 3.2267 5.1333 
H0d Complicate use 2.0933 4.8733 
H0e Ease use 6.3667 4.4933 

 

Table 2b. Variance, σ2 

Hypotheses P/B Sight Impaired Seniors 
H0a Purchasing 1.425 2.168 
H0b Recommendations 1.391 1.742 
H0c Device cost 3.841 2.103 
H0d Complicate use 2.367 2.474 
H0e Ease use 1.227 2.010 

 

Table 2c. ANOVA – One Way 

Hypotheses P/B Fstat P-value Fcrit Α Result 
H0a Purchasing 152.830 1.28E-28 3.873 0.05 Reject H0 
H0b Recommendations 140.564 8.01E-27 3.873 0.05 Reject H0 
H0c Device cost 91.744 4.04E-19 3.873 0.05 Reject H0 
H0d Complicate use 239.474 4.71E-40 3.873 0.05 Reject H0 
H0e Ease use 162.617 5.11E-30 3.873 0.05 Reject H0 
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All hypotheses were rejected; there is a difference in how respondents with sight 

impairments and active seniors perceive the universality of mobile devices.  The result of one 

test, H0c, is noteworthy: seniors are more likely to believe that more accessibility features will 

increase device cost with an expected value (μ) of 5.133 on a Likert scale of 1 to 7.  Out of all 

factors examined, this observation solicited the strongest response from seniors surveyed. 

Regression analysis is used to build upon ANOVA by exploring the interaction between 

variables.  It explains how the typical value of the dependent variable changes when any one of 

the independent variables is altered, while other independent variables remain constant.  In this 

study, multiple linear regression is used to 1) examine the relationship between perceptions of 

active seniors to the likelihood they will purchase a universal device and 2) determine to what 

extent accessibility features contributes to the likelihood seniors will purchase universal devices.  

In the first test, the following perceptions are independent variables: 1) more accessibility 

features will increase device cost (x1), 2) more universal features will complicate device usage 

(x2), 3) more universal features will improve usage (x3), and 4) it is important for manufacturers 

to develop mobile devices accessible to all (x4).  The dependent variable is the likelihood seniors 

will purchase a universal mobile device (yi). 

Table 3a. Regression Statistics 

Test 1 2 
Multiple R 0.9582 0.9630 
R Square 0.9182 0.9275 
Adjusted R Square 0.9096 0.9186 
Standard Error 1.4204 1.3418 
F 409.495 370.774 
Significance F 6.62E-78 2.44E-80 
Observations 150 150 
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Three methods are used to evaluate the overall merit of the regression model: Coefficient 

of Multiple Determination (R2), Adjusted R2, and the f Test for the significance of the overall 

regression model.  The Coefficient of Multiple Determination (R2) measures the proportion of 

variation in the dependent variable that is explained by the variation in the set of independent 

variables (Levine et al. C14).  The closer R2 is 2 1, the more appropriate the regression model 

given the set of variables.  In the first test, R2 = 0.9182 which indicates that 91.82% of variation 

in the likelihood seniors will purchase universal mobile devices is explained by perceptions 

quantified in the set of independent variables.  Adjusted R2 differs slightly to R2 in that it takes in 

consideration sample size and number of independent variables.  The Adjusted R2 = 0.9096 

which means that 90.96% of variation in the likelihood seniors will purchase universal mobile 

devices is explained by the multiple regression model, adjusted for the number of independent 

variables and the sample size.  Lastly, the f test of the significance of the overall regression 

model is used to determine whether there is a significant relationship between the dependent 

variable and the entire set of independent variables.  If fSTAT is greater than f(α) where α = 

0.05, then at least one of the independent variables impacts the dependent variable (Levine et al. 

C14).  Since fSTAT = 409.495 which is larger than a fCRIT of 0, it is evident that at least one of 

the x variables are related to y. 

Table 3b. Multiple Linear Regression – Test 1 

 Coefficients Standard 
Error t Stat P-value Lower 

95% 
Upper 
95% 

Intercept 0.000 #N/A #N/A #N/A #N/A #N/A 
x1 0.334 0.086 3.864 0.000 0.163 0.505 
x2 -0.045 0.078 -0.580 0.563 -0.201 0.110 
x3 0.524 0.076 6.882 0.000 0.374 0.675 
x4 0.129 0.082 1.575 0.117 -0.033 0.292 
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Net regression coefficients are determined by corresponding values of tSTAT which are 

used to determine which independent variables are significant to the regression model taking the 

others in account.  If the confidence interval does not include 0, it can be concluded that the 

given net regression coefficient has a significant effect (Frost).  With intervals containing 0, 

more universal features will complicate device usage (x2) and the importance of universal 

devices for all consumers (x4) can be omitted from the regression model which will minimize 

error.  Therefore, the Multiple Linear Regression Equation can be expressed as: 

yi = 0.334x1i + 0.524x3i 

The y intercept is not included because it is held constant at 0.  Since the value of x is 

never 0 (the Likert scale is from 1 to 7), the y intercept is of no inherent value.  The net 

regression coefficients, 0.334 and 0.524, are slopes that correspond to perceptions regarding 

device cost and ease of use respectively.  The slopes represent the change in the mean of y per 

unit change in x1 taking into account the inclusion of x3 and vice versa.  Using the expected 

values (μ) from Table 2a regarding perceptions on device cost and ease of use, the Regression 

Equation can be used to predict the overall likelihood seniors will purchase universal devices: 

yi = (0.334*5.133) + (0.524*4.493) = 4.069 

This indicates that, according to the Likert scale, active seniors are neutral in whether or 

not they are willing to purchase universal mobile devices. 

In the second test, voice recognition (x1), speech output (x2), screen magnification (x3), 

color contrast (x4), and Bluetooth accessories for navigation (x5) are independent variables.  The 

dependent variable is the same as in the previous regression model. 

As with the first test, R2, Adjusted R2, and the F test are used to evaluate the overall merit 

of the regression model.  The Coefficient of Multiple Determination R2 = 0.9274 which indicates 

Journal on Technology and Persons with Disabilities 
Santiago, J.  (Eds): CSUN Assistive Technology Conference 
© 2017 California State University, Northridge 



                  A Business Case: Accessibility Preferences on Mobile Computing Devices    117 

that 92.74% of variation in the likelihood seniors will purchase universal mobile devices is 

explained by the behaviors quantified in the set of independent variables.  The Adjusted R2 = 

0.9186 which means that 91.86% of variation in the likelihood seniors will purchase universal 

mobile devices is explained by the multiple regression model, adjusted for the number of 

independent variables and the sample size.  Moreover, the f test of the significance of the overall 

regression model yields a fSTAT of 370.774 which is larger than a fCRIT of 0 which indicates at 

least one of the independent variables is related to the dependent variable. 

Table 3c. Multiple Linear Regression – Test 2 

 Coefficients Standard 
Error t Stat P-value Lower 

95% 
Upper 
95% 

Intercept 0.000 #N/A #N/A #N/A #N/A #N/A 
x1 -0.037 0.075 -0.494 0.622 -0.186 0.112 
x2 0.223 0.084 2.663 0.009 0.057 0.388 
x3 0.502 0.062 8.149 0.000 0.381 0.624 
x4 -0.027 0.074 -0.363 0.717 -0.173 0.119 
x5 0.322 0.064 5.005 0.000 0.195 0.449 

 

Regarding the net regression coefficients, with confidence intervals containing 0, the 

likelihood that active seniors will use voice recognition (x1) and color contrast schemes (x4) can 

be eliminated from the regression model as they are not significant.  Therefore, the Multiple 

Linear Regression Equation can be expressed as: yi = 0.223x2i + 0.502x3i + 0.322x5i 

The net regression coefficients, 0.223, 0.502, and 0.322 are slopes that correspond to 

usage of speech output, screen magnification, and aids for remote device navigation respectively.  

The expected values (μ) are speech output (3.893), screen magnification (5.280), and remote 

device navigation aids (3.940).  Using the values of μ, the Multiple Linear Regression Equation 
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can be used to predict the overall likelihood seniors will purchase universal mobile devices based 

on their usage of these three accessibility features: 

yi = (0.223 x 3.893) + (0.502 x 5.280) + (0.322 x 3.940) = 4.787 

It can be inferred from this result that active seniors are somewhat likely to purchase 

universal mobile devices based on their usage of speech output, screen magnification, and 

Bluetooth aids for remote device navigation. 

Conclusions 

There is a difference in how respondents with sight impairments and active seniors view 

the concept of universal mobile devices.  According to ANOVA, seniors are more likely to 

believe that more accessibility would increase the cost of devices.  However, the perceptions 

regarding the cost of mobile devices can be debunked.  According to comments submitted, many 

of the seniors surveyed owned Apple products, IPhones and IPads, universal devices, yet they 

were unaware of the accessibility suite which is standard, included at no additional cost.  

Additionally, regression analysis produced interesting results.  Active seniors are neutral in their 

likelihood to purchase universal mobile devices when considering their perceptions on the 

possibility of an increase in cost and potential increase in ease of use.  Seniors are also somewhat 

likely to purchase universal devices based on their usage of speech output, screen magnification, 

and Bluetooth accessories to aid remote device navigation. 

According to descriptive statistics used in this study, there is some justification for 

universal design based on potential market profitability by targeting not only seniors age 60 – 69 

but also those who are active, in their 50s, who will enter retirement over the next decade.  

However, the business case will strengthen only if 1) the perception of increased product cost is 

dispelled, 2) increased ease of use is promoted, and 3) the availability of speech output, screen 
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magnification, and remote navigational accessories are marketed to active seniors by industry 

manufacturers.  Also, issuing a mandate that the accessibility API be implemented into software 

designs prior to their release in App stores by all 3rd party vendors, including companies that 

develop mobile apps, would be especially useful.  This ensures that if or when seniors begin to 

consciously purchase universal devices, their favorite mobile apps on which they rely, are 

accessible to them despite any changes in vision, dexterity, or hearing that may arise with age. 

 “I almost always say I don't need something and then after experiencing it, I realize it’s 

valuable.” - Senior respondent, ID 3787790019 

In 2007, when Steve Jobs, co-founder of Apple, famously introduced the first IPhone, he 

convinced millions of consumers that it was a device they could not live without.  In increasing 

awareness of accessibility features, it is possible seniors could be convinced that universal 

mobile devices and accessible apps are essential to their own active lifestyles; thereby bolstering 

profitability for companies that provide products that increase their quality of life. 
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