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The expeditious growth of Information and Communication 

Technology (ICT) for a normal person, as a part of global village, 

explores the world easily, efficiently, and pleasurably but persons with 

visual impairment face difficulties in accessing these modern 

communication facilities. The scope of this research was to analyze 

the accessibility and usability issues faced by disable persons on daily 

basis. These persons need a specific device or assistive technology 

that enables them to access computer and get their desired goals 

accomplished. This research was conducted on the visual impaired 

persons in Special Education Institute. Questionnaires and interview 

sessions were carefully designed and conducted to produce significant 

results and findings towards gaining insight their problems and the 

possible solutions for the best usage of ICT among the special 

persons. Usability test was conducted and comparison between two 

popular screen readers JAWS (Job access with speech) and NVDA 

(non-visual desktop access) for visual impaired persons is presented 

for analyzing the better performance.    
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Introduction:-  
eing a part of this global village, it is a right of every visual impaired person to avail the same facilities as a normal 

persons are getting, they must have the equal right of accessibility. With growing needs, assistive technology has 

gained a lot of popularity in order to improve the accessibility of visual impaired people. These tools are called 

Assistive Technology (AT) tools [1]. There are software designed and currently available in the market to help 

special persons but still the QUEST continues for better and improved performance. This research paper focuses on 

screen reader software, which serves as Assistive Technology tools for blind or visual impaired people. These screen 

reader software play a vital role in ICT accessibility. These screen reader software work best for blind/visual 

impaired people, which describes that what is being displayed on computer screen. Visual impaired persons can 

contribute a lot for country’s growth and development if they are well aware and equipped with assistive technology 

tools. The use of assistive technology comprises more than overcome situation hindrances it also attracts and raises a 

change of symbolic, past and traditional contexts. Assistive technologies are laden with cooperative social literary 
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symbols and principles, as well as person approach and meanings assigned to the technology [2,3,4]. Disabled 

people can adopt assistive technology to pursue to make the different variety of the technology reliable with their 

favourite own identity. Different research studies showed that when disabled adults seek that analogue assistive 

technologies, such as examination aid, prostheses and wheelchairs, come to symbolise an identity that marks them as 

different, they reject the assistive technology [5,6]. While these studies indicated that the use of analogue assistive 

technologies by adults the research was focused on young people amalgamation of information and communication 

technologies and ICT assistive technology in order to show which technology transmits the most significant symbols 

in their daily lives [7,8]. The important objective of the visual assistive technology for computer and other 

technologies have provided best possible vision improvement or sight exchange device. However, sighted people 

such important magnifying the screen display in order to facilitate the performance of visual tasks such as reading 

scripts, choosing menus, replying to system prompts and navigating between different parts of web sites [9] 

Information and Communication Technology Accessibility:-  

Accessibility is the quality of being at hand when needed or it is an attribute of being easy to meet or deal with. 

Accessibility through communication tools means to make any system accessible for a visual impaired person to use 

the computer applications with the help of assistive technology.  

 

Accessibility helps special people to access modern trends in information communication technology and to 

eliminate the communication barriers. Accessibility encourages software programmers to design more sophisticated 

and advanced tools to improve the life of visual impaired people [10]. Fig.1 shows the accessibility model for visual 

impaired people. 

 

 

 

 

 

 

 

 

 

Figure 1:- Accessibility model for visual impaired people. 

In general, the term accessibility belongs to the system designed for direct access approach. This is about making 

systems more approachable to every person whether they have a disability or not. The alternative to this is an 

indirect access, which provides a kind of support to the use of a person’s assistive technology to get access like 

computer screen reader software. 

 

Technological advancements in information technology made assistive tools more sophisticated. Before that, access 

to the technology was restricted to those who can afford it, but with growing need it has become more widely used 

and spread all over in Western countries in recent years. It   provides the ability to access information and services 

by minimizing the barriers of distance and cost as well as the accessibility and usability of the interface for those 

who use it. Assistive technology gets regularized now in many countries for providing universal access to the 

internet and telephone systems at bearable cost to citizens [11]. Accessibility is different from usability, the term 

usability is related to the product such as any device and environment or any service can be used by specific users to 

get certain tasks effectively with efficiency and contentment in a specified background of use [12,13].  

 

Usability:-   

ISO 9241 [14] defines usability as "The extent to which a product can be used by specified users to achieve 

specified goals with effectiveness, efficiency, and satisfaction in a specified context of use”. Usability can be 

considered as the ease of use and ability to learn human made product. The product can be any software application 

or a web access, a book, machine or any system a person interacts with. Usability analysts conduct study on how to 

make things usable for people. Usability is a major issue in consumer electronics, telecommunications and 

knowledge transfer items such as any document or online help. Usability is also considered in mechanical objects 

like door handle. Usability includes the methods of how to measure it, for example analysis of needs [13] and the 

rules and regulations, which form basis for an object to perceive efficiency. Usability studies the clarity and easiness 

in the interaction with a computer program or a web site.  
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Usability Testing:- 

Usability testing is a method by which users of a product are asked to perform some specific tasks in an effort to 

measure the product's ease-of-use, task time, and the user's perception of the experience [15]. Usability testing can 

be done formally or informally. Formal testing can be done in the lab with video camera and informal testing can be 

done with paper questionnaires, interviews and web browsing. In both methods, usability test participants are 

encouraged to give their opinion and comments. The usability-testing model is described in fig.2  

 

 

 

 

 

 

 

 

 

 

Figure 2:- Usability test model. 

 

Usability testing design must be easy to use, understandable and user friendly. This will make the test quite easy to 

remember and supportive to the users.  

 

It was proposed that usability testing should be focused on level of users and the tasks given to them, time and error 

to complete the task [16].  

 

The pre and post-test questionnaires and tasks have been design for the visual impaired persons according to their 

issues which they have mentioned in their interviews, open discussions and observe in field visit. Three tasks were 

identified which are performed frequently by the visual users on screen reader software. All three tasks performed 

by the group of 15 users by using both screen reader software JAWS
®
 and NVDA

®
. These 15 users are studying in 

different standards and have different age group. Usability test was divided into three tasks:  

1. To find any particular website  

2. Check emails and 

3. Read any news paper  

 

Materials and Methods:- 
The article draws a quantitative interview from 15 students. The sample random were used for data collection from 

visually impaired young. The 14 male and only one female participated in this study and the education level of the 

students were six of them were high school matriculation and 4 were middle and 4 were primary school. The 

participants were selected from the Special Education Institute for visual impaired /blind, deaf and dumb, 

Government of Sindh, Nawabshah.  

 

Pre-Test Questionaire:- 

Graph 1 is showing 15 users. From which one female and 14 are male students participated in usability test and 

performs all three tasks which are mentioned above.  

 
Graph 1:- Pre-test questionnaire. 

0

2

4

6

8

10

12

14

Male Female



ISSN: 2320-5407                                                                                      Int. J. Adv. Res. 5(5), 718-726 

721 

 

Computer Usage Per week:-  

Data from graph 2 showed that user’s visual impaired persons (VIP) from different age group who uses the 

computer technology with respect to their time per week. The study showed that 18 to 16 years old student used 14 

hours computer in a week similarly 14 to 12 years old student used 11 hours in a week. However, 10 to 8 years old 

student used computer 10 hours in a week only 4 hours use computer which age was 8-6 year. It indicated that the 

student whose age was more than 16 years were more familiar with computer technology and use properly in a 

week. 

 
Graph 2:- Computer usage per week. 

 

Educational level of test participants:- 

The educational level of visual impaired participants (students) were summarized in graph 3. In all participants, four 

students participated from intermediate, five students from high school level and another four middle school 

students participated in usability testing. This information is summarized in graph 3 as:       

 
Graph 3:- Educational levels of visual impaired persons. 

 

Usability Testing Results:- 

The usability test was conducted on following parameters: 

1. Clarity of language of Screen reader software 

2. Time taken by users to performed given task in both Screen  

3. Reader software 

4. Ease of use of screen reader software 

5. Cost analysis of JAWS & NVDA Screen Reader software 

 

Results of task 1:- 

Every group has been given 5 minutes to complete the task1. Graph 4 showed that elapsed time and three different 

standard’s VIPs participated to perform the task1. The level of the screen of the JAWS Screen reader software take 

2.2 for intermediate, 2.5 for high and 3 minutes for middle level. 

 
Graph 4:- Usability test results: Task 1 Results. 
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NVDA screen reader take 1.8 for intermediate, 2 minutes for high and 2.8 for middle level. This time result shows 

that NVDA takes minimum time for all levels to complete their task. 

 

Results of task2:- 

However, the group two has been given to participate Graph 5 shows the time limit in minutes and three different 

standard’s visual impaired persons (VIPs) participated to perform the task 2. JAWS Screen reader software take 2 

minutes for intermediate, 2.8 minutes for high and 3.2 minutes middle level. NVDA screen reader take 1.6 for 

intermediate, 2 minutes for high and 2.8 for middle level. This time result shows that NVDA takes minimum time 

for all levels to complete their task. In this graph, primary level was not mentioned because the participant does not 

have an email account. 

 
Graph 5:- Summary of task 2: Time taken by different age groups on two different software. 

  

Results of task 3:- 

The graph 6 shows the time limit 5 minutes and three different standard’s VIPs participated to perform the task 3. 

The level of the JAWS Screen reader software for intermediate was 2.8 for high and 2.9 minutes for middle level. 

However, the 2.5 were middle level of JAWA software. 

 
Graph 6:- Summary of task 3 performed by different age groups on two software for 5 minutes of time limit 

 

NVDA screen reader take 1.9 for intermediate, 2.3 minutes for high and 2.5 for middle level. This time result 

showed that users on NVDA took minimum time for all levels to complete their task. In this graph, primary level is 

not mentioned because that participant did not have an email account.  

 

Average Perofrmance On All Three Tasks:- 

Pre test questionnaire with 3 tasks is summarized in graph 7. According to graph 7, the reading capabilities of all age 

groups found to be good on NVDA software comparing to the JAWS. It is clear that NVDA screen reader software 

takes 2.7 minutes in middle age group, 2.1 in high age group and 1.7 minute in intermediate age group. This is 

obvious that NVDA takes less time in comparison to JAWS screen reader in almost all age groups. 
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Graph 7:- The over all time consumption of participants on NVDA and JAWS software. 

 

Table Utilization of screen reader software:- 

Table utilization for both of the screen reader software is presented in graph 8. It is found that the both NVDA and 

JAWS screen reader software had employed the same table utilization.  

 

 
Graph 8:- Table utilization of NVDA and JAWS screen readers 

 

Easy Language by Screen Reader Software:- 

Graph 9 shows the language usage of JAWS and NVDA software. It was observed that students felt difficulty in 

understanding clearly the language used by JAWS screen reader software. Most of the participants find it an 

ambiguous language as compared to the NVDA screen reader.  

 

 
Graph 9:- Easy language usage of screen reader software. 
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Graph 10:- Error detection and error recovery. 

 

Graph 10 shows error detection and error recovery. Almost all participants find both software with good error 

detection, which is same in both JAWS & NVDA screen reader software. All participants find Web browsing is 

easier in NVDA screen reader software than the JAWS. This concludes that NVDA screen reader has better 

browsing facility, which is showed in graph 11.  

 
Graph 11:- Web browsing by screen reader software. 

 

Easy Installation and User Guide by Screen Reader Software:- 

It is clear that majority of participants were comfortable with easy installation of NVDA software comperatively to 

the JAWS as summarized in graph 12. NVDA is very easy to install in any individual desktop via a USB drive or it 

can be directly downloaded from internet, it is an open source software  while JAWS can not be afforded by 

individuals.  

 
Graph 12:- Comparison of easy installation of software. 

 

The user guide provided by screen reader software play a vital role for the users, if the user guide  is easy in terms of 

language, installation, help, pronunciation and ascents, it would provide a better understanding to the VIPs/Blind 

users. NVDA proved as good screen reader software for this criterion. 
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Graph 13:- Easy understanding of user guides provided in NVDA and JAWS screen readers software. 

 

Short cut and access keys of screen reader software:- 

Participants of all age groups find same shortcut keys in both JAWS and NVDA screen reader software, which is 

shown in following graphs 14-15. More access keys are available in JAWS screen reader software while NVDA has 

a few access keys. 

 
Graph 14:- Availability of short cut keys in screen reader software. 

 

 
Graph 15:- Availability of Access keys in screen reader software. 

 

Effective, Efficient & ease of use Software:- 

The participants of different age groups found NVDA screen reader software better and easy to understand than 

JAWS screen reader software. The overall performance of NVDA screen reader software was concluded as well as 

compared to the JAWS screen reader software in terms of efficiency, effectiveness and easy utilization. 
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Conclusion:-  
With the help of post questionnaire, it was revealed that that NVDA screen reader software shows good performance 

than JAWS. NVDA which is an open source screen reader, can read the percentage of installation, a dialogue box 

appear on the screen, which shows the status of installation while JAWS cannot read the percentage of installation. 

NVDA can recognize mouse tracking while the other cannot and it supports windows 7. NVDA supports Urdu 

language with easy and simple language utilization while offering few accessing keys. NVDA is more accessible 

with all computer applications than JAWS screen reader. The test participants are now using NVDA as their primary 

screen reader, which have introduced to them for the first time. The target of this research is to provide good screen 

reader software for these special persons so that they can utilize this software for carrying out their routine tasks in 

order to improve their life style. 
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