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Abstract 
In this decades creating a websites environment that are accessible by all people regardless of 
their ability or disability earns more and more concerns. The W3C Web Accessibility Initiative 
(WAI) has been established to raise awareness of universal access. A great number of assistive 
technology have been developed to increase, improve, and maintain capabilities. Focusing on the 
web accessibility for low vision people, this paper is aim to study and analyze the current online 
shopping website and users shopping patterns, to determine the current challenges and loopholes. 
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Topic  
There is a large number of people in the world are experienced vision lost and its side effects. 
According to the report for the 2012 National Health Interview Survey by the Center of Disease 
and Control (CDC), 20.6 million American Adults age 18 and older reported experiencing vision 
loss and At least 1.5 million Americans with vision loss use computers[1]. Online shopping 
creates a convenient shopping environment that can easily get access 24/7. For the blindness and 
vision impaired community, the nature of online experience largely reduces the time for 
searching goods and transporting, decreases the potential dangers caused by traveling outdoors, 
as well as increases the sense confidence about doing things independently.  
 
However, although both the government and the society have grown certain degree of awareness 
about web accessibility, and come up with some policies and standards, the quality of 
implication is overestimate based on the feedback from the low vision community. To help 
improving the web accessibility design and therefore creating a user friendly online shopping 
experience for people with vision disability, we need to understand their shopping patterns: what, 
when and how they usually shopped online, what kinds of problem they are facing and where do 
those problems come from, and current solutions for similar problems on market.  
  
Audience  
People with blindness vision impairment, Social worker, Web developers  
 
Background and Significance  
It is commonly believes that the United Stats creates a comprehensive political environment to 
protect web accessibility for people with disability, including the one with vision lost. In 1990, 
The Americans with Disabilities Act of 1990 (ADA) was enacted to protect against 
discrimination on disability and ensure all citizens have equal right to access all public spaces. 
However, ADA fails to incorporate the Internet as such a public place. The Internet websites 
have not been defined as places of public accommodation until 2012 and as a subject to the 
ADA. affecting Internet accessibility is the Rehabilitation Act. It has two sections specifically 



targeting on web accessibility. The practical impact of these laws has been to “(a) bring 
accessibility standards into enforceable form by way of the Access Board, … (d) force business 
from whom such entities procure online technologies to ensure their compliance with Access 
Board-promulgated accessibility standards” .[2] 
 
On the contrary, when looking at the implementation of these laws, the story is differnet. “70% 
of commercial websites are not accessible” Liz Maede, manager of Helen Keller Services for the 
Blind, says, “Usually they only start when they get sued.” Many senior developers for big digital 
companies, including Google, Microsoft, Sony, have no concept of web accessibility. Even if  
 
Analyzing the online shopping patterns and experiences of blind and vision impaired people, this 
paper is a reference source for perfecting the relevant laws and standards, and creating a better 
shopping experience for the low vision community. 
 
Case Study  

1.   Amazon - a good or bad example 
Among all the online shopping website, amazon might be one of the most common 
choice for both sighted and vision impaired people. It earned a lot of praise for usability 
due to the service they provide. Firstly, Amazon have a rich and trustable source of goods 
from grocery to furniture. Vision impaired people could find products fulfill almost al 
their need on this sites. Second, once successfully create an account and set up all 
personal information, user avoid manually type in all their credit card and address 
information by Amazon’s one click purchase process. For user with vision loss, it rises 
the shopping efficiency, decrease the risk of revealing personal information and reduce 
their mental stressfulness. Besides, Amazon’s cooperation with postal service make user 
easy to track and receiving notice about upcoming packages. Amazon prime also enable 
package delivery more efficiently. 
 
For the webpage accessibility function itself, when looking at the amazon homepage, user 
may feel there too many information on the screen including large sliding images, 
multiple categories about recommending items, abundant of links, etc. It is easy to get 
lost in that amount of information, especially navigating by screen reader. Amazon’s 
solution for this is that, instead of modify the visual design and adding guiding HTML 
tag on their main page, they create a separate webpage called amazon.com/access which 
contains only the minimal amount of links and services but services exactly the same 
function as the main Amazon page. This might be a direct solution for increase website 
accessibility without huge time and human effort cost to recode the entire website. 
Although many blind and vision impaired user feels acceptable using alternative website, 
based on the user feedback, some of them feel isolated when using this separate website. 
Some accuse this shows an emotionally arrogant and indifferent from the company. One 
52-years-old interviewee says, “It feels like you walk in to the the Trump building and 
someone told this door is only opened for people who live inside, and visitors have to go 
to the side door at the back of the building.” 
 



Although offered great sample of technical design and service, Amazon’s solution 
demonstrates a lack of user experience research. Therefore, lead to a gap between 
“technically” and “emotionally” user friendly. 
 

2.   Chen v 12306 case - all about CAPTCHA 
On January 26th, 2016, A Chinese visually impaired masseur Wen Chen(alias from news 
report) filed a lawsuit against China Railway Corp because he found it is impossible to 
purchase train ticket on their official website 12306.cn. In order to block scalper who 
purchasing large blocks of tickets by special software and reselling them at a higher 
price, 12306.cn upgraded their CAPTCHA from a combination of numerals and letters to 
a photo matching model in 2015. The new model asks user to find specific items from a 
series of pictures. For example, choose all the images that contains “Apple”. This graphic 
verification codes cannot be verified by screen reader. In China, people have to provide 
their identification number, a national code similar to social security number which 
directly related to people’s citizenship, debt and other social welfare, when purchasing 
train ticket. Wen works in a clinic where all his colleagues have certain degrees of vision 
loss, and he is unwilling to ask strangers for help because of the worries of leaking 
personal information. So the only choice he had is to ask a day off, spent 110 yuan ($17) 
taxi fee and 4 hours on train station for personally bought a ticket. After filing several 
complains with on responses, he decided to sue 12306.cn's parent company China as well 
as the designer of the website China Railway Information Technology Center and the 
China Academy of Railway Sciences. Asking for written apologies on public, a promise 
to upgrade the website, payment of his legal fees, 110 yuan for the transportation fee and 
compensation of 1 yuan, Wen says his main purpose is to raise concerned about vision 
impaired internet user for the public, especially web developer.	  [3] 
 
Not only in China, arguments about CAPTCHAs have been found internationally. 
CAPTCHA, an abbreviation of "Completely Automated Public Turing test to tell 
Computers and Humans Apart", is a test requiring special action to allowed computer 
system determining whether or not the user is human. It is a common process for 
webpage to monitor usage frequency and security. Many websites, including online 
shopping websites use CAPTCHA during registration and making purchase. The purpose 
of using CAPTCHA is to create a verification system that can only be deciphered by 
human but not computer. However, this purpose inevitable conflict with the screen-reader 
for vision impaired people which relies on the OCR (Optical character recognition) 
technique therefore leading many	  criticisms.	  The Australian Communications Consumer 
Action Network's CEO Teresa Corbin has stated “CAPTCHAs fundamentally fail to 
properly recognize people with disability as human”.[4] 

 
3.   Seamless - webpage vs mobile app 

Apart from online shopping, food delivery service is also a main service vision impaired 
people uses that have purchase related actions. Seamless once was the most popular food 
delivering web service for vision impaired community. However, after they upgraded 
their new version website in June 2015, many people feel uncomfortable using it for them 
totally change all the website layout and the upgraded version has a bad HTML structure 
which is hard to navigate between different section. Instead of relearning the new 



navigation process, people with vision lost turned to use the seamless mobile application. 
The mobile application is easier to interact with by the help of mobile embedded screen 
reader. People only need to move their finger on screen and the screen reader will tell 
what they are pointing at. Unfortunately, Seamless also upgraded their mobile application 
recently. In the newest version, when jumping one search result from another, users need 
to slide their finger to the side 12 extra times, to go over all the information (opening 
hours, type, phone number) about that restaurant before reaching the next restaurant. And 
it is now also impossible to go to the “next” page in mobile app. People who use screen 
reader are unable to skip that extra information because they are designed unable to skip. 
Due to all the inconvenience, many low vision people give up finding alternative 
solutions. “Right now I just ordering food from restaurant I usually went to” said by one 
of my interviewee, “Sometimes I give my phone to my nieces and nephews and tell them 
to order whatever they want, and that usually end up with ordering too much food.”  
 
This case reveals an important point of web design that developers sometime neglected. 
When upgrading their service, Developers and designers have to consider the consistency 
and connection between the old and new version. Even if the new version upgrade is 
totally different virtually, it would be better to maintain the similar logic. Therefore, 
people with disability could easily adapted the changes. 

 
Research Findings  
According to our low vision interviewees who shared their opinions and experiences about 
online shopping, it is interesting to find out the biggest advantage and challenge for shopping 
online are both emotional. All of my interviewees agree that shopping online give them a sense 
of independent and confidence. While a website becomes hard to use, the time and effort spend 
on solving a simple challenge, like creating an account, will easily cause frustration. The all use 
Amazon as their first online shopping option, but they all mentioned the main reason is because 
they are tired of and unwilling to explore a new shopping website. 
 
Some major challenges for online shopping come from:  
1. CAPTCHAs 
People with vision loss sometimes need to asked someone sighted for help to when using web 
service because of CAPTCHAs. One interviewee says once he has asked his friend for help when 
creating account on Paypal. However, he pay less attention by the help of other which eventually 
lead him forget his Paypal account and password. Although making purchase by Paypal is much 
easier and more efficient than manually type in his credit card and shipping information, he is 
unable to use the website because he cannot retrieve the account. To reduce these types of 
inconveniences, there are three common solutions for CAPTCHA accessibility, therefore 
increase the sense of independence for low vision users surfing the Internet. All of these three 
solutions have their own benefits but also disadvantages: 

 
•   External decoding technique 

There are some websites and plugins that providing service to decipher visual 
CAPTCHAs. One of the most famous one in vision impaired community is the Solona.net. 
When people meet visual CAPTCHA they cannot read, they could copy the CAPTCHA 
image and send to this website. The website will decipher the image by and send the screen-



reader-readable result back. The deciphering process for Solona.net relies on real human 
worker. Although most of comment praised their efficiency for sending result within 30 
seconds, there are people complaining about waiting too long for feedback which lead to the 
CAPTCHA refreshed and the deciphered result unusable. Using this service required users 
have advanced computer using skills including copy and save specific image on website, 
upload a file and read feedback. Those actions all require special training. This CAPCHA 
decoding process also cost extra time waste to using a web service. Generally, it requires 10 
seconds for a person to solve a regular CAPTCHA. By this process, the time increases to 
about 60 seconds on average, based on people’ familiarity with using computer by screen 
reader. Moreover, Solona.net has been sued for violating the Digital Millennium Copyright 
Act and eventually being shut down in 2012. Right now there is a plugin called Webvisum 
which provides similar service like Solona.net. This plugin is only available in Firefox, 
requires registration for using, and the number of CAPTCHAs that can be solved per day per 
site is limited. 

 
•   Question answered verification.  

In stead of setting up visual challenge for user, this type of verification code asked user to 
answer simple question like “what is 2+2” or “where is the capital city of United State”. This 
method is extreme friendly to screen-reader. But the shortage is that this text-basis 
verification system is also easy to be deciphered by special software. In order to make the 
majority human passes the verification test, this type CAPTCAHs need to ask question as 
simple as possible and they have a simple pattern, usually be simple math problem. If a 
cracking software has a large enough database, it can easily decipher those question basis 
CAPTCHAs. Therefore, the origin purpose of CAPTCHA becomes useless. Also, although 
questions are been designed as simple as possible, there are still a possibility that users may 
not know the answer, especially for uneducated people due to the lost of their vision. In this 
case, they may grow a sense of frustration and being discriminated. 

 
•   Audio CAPTCHAs 

One of the most common solution is the Audio CAPTCHAs. Generally, it is common 
today to see an audio versing verification option above the CAPTCHA section. By this 
option, people are required to type in a series of numbers and letter they heard. This is a 
practical solution for vision impaired user using screen reader. But it is not quite friendly for 
the 4% of these community who are deaf-blind. Moreover, some users, especially aged 
people, feel challenged to recognize the actual code from the distorted background sound. 

 
2. Unstructured HTML content 
As mentioned above, scree readers rely on the OCR technique to provide guidance. They 
followed a specific order when moving through a webpage based on the HTML tags. If the 
HTML tag of a website does not label in a clear, well-designed structure, it is hard for screen 
reader users to navigate through the website. Figure 1 demonstrates the result of accessibility 
design test using Wave Web accessibility tool wave.webaim.org 
 
 
 
 



 Errors Alerts 

Amazon 27 142 
Amazon mobile 4 3 

Ebay 26 198 
Freshdirect 51 43 

Walmart 123 493 
Figure 1: Numbers of errors and alerts for some onling shopping website 

 
From the first two rows of Figure 1, we can easily see that mobile version Amazon webpage (the 
accessible option) have far less errors and alters compared to the original Amazon.com. this 
consists of the user feedback we received in the case study. Seamless are also been tested in 
order to compared with our previous research. But it leads to a 404 warning page with 8 errors 
and 2 alerts from Seamless’s global heading and footer.  
 

 
Figure 2: Brief description about Wave icons[5] 

 
Figure 2 demonstrated common reasons of errors and alerts. Generally, a website with less 
images and external links has less red flag. Because a large numbers of errors happened due to 
lack of alternate image description and structural down heading. But this does not mean images 
and categories are discouraged in order to make an accessible website. After all, they are crucial 



elements for website, especially online shopping website, to create a friendly user experience. In 
the WAI guideline about Web Content Accessibility Guidelines (WCAG) 2.0 requirements and 
techniques, the initiative suggests adding descriptive text behind all images and using proper 
headings and down headings to bond all relevant information.[6] In fact, many of the current 
challenge we find, for example unable to find text area, cannot go through all searching result, 
too many submit bottoms, are cause by laziness of web developer. Developer tend to ignore or 
mingle the use of the HTML tag that have no difference virtually, such as <label> or <h1> to 
<h6>. But those tags are a key direction for screen reader to navigate. Claire Kearney-Volpe, 
Research Fellow for NYU Ability Lab, states that “If you clearly go through all theW3C 
requirement, you will find that making a good accessibility design is no other than doing a good 
web coding.” 
 
3. Account and password 
Another big challenge is to remember the account number and password for each sites. Figure 3 
illustrated 5 common methods low vision people use to save their password. Each of them has 
their own limitation.  
 

 Pros Cons 

Always using the one Easy to 
remember 

Dangerous if 
information being stolen 

Use audio recorder Safe Have to search for a 
specific site 

Save in browse cookies Easy to use Might lost if 
accidentally clear data 

Save in separate 
document on computer 

and cloud 

Relevantly easy 
to use 

Have to search for a 
specific site 
Dangerous if 
information being stolen 

Encrypted then Save in 
separate document Safe Hard to find and re-

decipher 
Figure 3: Common methods of saving account and password 

 
So far there is no universal solution for a method to store password safe while still easy to 
access. Usually people will use two or three of these methods at the same time, to ensure the 
approachability and safety for their account information.   
 
Conclusion  
Although required by law, many accessibility design for online shopping website is still 
immature due to the lack of awareness and user research. According to our research, case 
analyze and interviews, better understanding about and communicating with the low vision 
community is important to create a not only “useable”, but also “pleasurable” online shopping 
environment for them. 
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