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Abstract:  Usability of computer systems is the most important successful factor for blind people.  Auto-
Measuring of usability is a recent concept that guarantees the result is clear from human biases. This paper 
investigates the metrics that could be used to develop usability auto-measuring system. First, metrics are 
extracted from literature, and then directed questionnaire has been conducted to prove the correctness of 
the selected metrics. The results of questionnaires proved the correctness of the selected metrics. Finally, 
we have prepared for experiment to test the selected the metrics.      
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1. Introduction

In recent years, software system usability has made some interesting advances, with more and more

organizations starting to take usability seriously. Unfortunately, the average developer has not adopted 

these new concepts, which gives the impact that usability level of software products has not improved [1].  

For blind and visually impaired people, computers are considered as one of the keys to the occupational and 

social interaction. Although there is no exact count of the number of visually impaired computer users, a 

majority of them who are employed do use computers in their work. Bosher [2] argues that computer–

related aids and equipment for blind people are not easy to learn or intuitive to use. Hence, ensuring good 

usability for blind people is a significant issue.  

Vision-impaired people have the same eagerness to use computer applications as normal people. 

Difficulties of using computer application that are facing blind users have been cited in many papers, for 

instance [3]. On the other hand, there are many studies deals with the question of how visually impaired 

users can use software applications [4]. All these studies are tackling usability as the most vital factor of a 

successful usage of software applications.  However, there are no clear software usability metrics that are 

designed especially to measure usability for blind people. Aljarallah and AlShathry [5] showed that the 

usage and acceptance rate of online applications among the blind community is not up to the expectations. 

The work in [5] implemented experiments for discovering acceptability problems in E-Governmental online 

applications for blind people.   

Mostafa [6] was proved the importance of good usability for improving knowledge management skills for 

blind people. Al-Glaly [7] showed in her study the perplexity that disturbs blind users in choosing type of 

interface: audio or haptic, i.e., screen reader or Tangible screen. Sahasrabudhe & Lockley [8] investigated 

blind user’s accessibility and usability problems. The work in [8] found the many usability problems for 

blind people. Chalkia [9] proved that the needs and preferences of a user should be matched with the 

settings of the interfaces they use. In fact, measuring usability should be considered in designing of user 
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interfaces especially for blind people. In addition, auto-measuring usability is a new concept, which is 

release usability measurement from user biases.  As the best of our knowledge, there is no work deal with 

this issue before. This paper aims to find the suitable software metrics that could be used for auto-

measuring usability for blind users. To achieve the paper’s goal, we have followed two methods. First 

extract metrics from related works, second to conduct experiment to auto extract metrics from user log file. 

In this paper, we prove the correctness of our selected metrics ( number of using delete key, number of 

using escape key, time spend in one page or screen, and time to complete the task) that by done 

questionnaire in two countries Sudan and Malaysia. Then, we have come by the experiment framework. 

2. Test the Correctness of  Selected Metrics 

The definitions of the selected parameters are presented below: 

a. Number of using delete key: number of times a user used the delete key to perform the whole task. 

b. Number of using escape key: number of times a user used the escape key to perform the whole task. 

c. Accuracy: Capability to provide correct results or effects (ISO/IEC 9126−1, 2001). In another meaning, 

percentage of the task correctness. 

d. Number of errors: number of errors that are done by user during performing the whole task. 

e.  Time duration: Capability to consume appropriate task time when performing its function.   

2.1.  Measuring the Ease of Use of Computer Application Interface 

2.1.1 The “delete key” frequent usage 

 
  Table 1. The “Delete Key” Frequent Usage 

 Malaysia Sudan 

N % N % 

Strongly agree 4 8 7 14 
Agree 20 40 18 36 
Neutral  15 30 14 28 
Disagree  10 20 8 16 
Strongly Disagree 1 2 3 6 

Total  50 100 50 100 

 
 

Fig. 1. The “delete key” frequent usage. 
 

The Table 1 and Fig. 1, show responses of participants related to the question of “frequent usage of the 

Delete Key”; results showed that in Malaysia the highest percentage (40%) of participants agreed also (8%) 

strongly agree, (30%) were neutral while (20%)  and (2%) disagree  and strongly dis agree  respectively 

with the statement. Meanwhile in Sudan, the highest result was agreeing with (36%) in contrast to the 
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(16%) whom disagreed, followed by (28%) for neutral, (14%) stated they strongly agree and finally (6%) 

strongly disagreed. 

2.2. The “Escape Key” Frequent Usage 

 
Table 2. The “Escape Key” Frequent Usage 

 Malaysia Sudan 

N % N % 

Strongly agree 3 6 12 24 
Agree 16 32 10 20 
Neutral  19 38 17 34 
Disagree  8 16 5 10 
Strongly Disagree 4 8 6 12 

Total  50 100 50 100 

 

 
Fig. 2. The “Escape key” frequent usage. 

 
The Table 2 and Fig. 2, above show responses of participants related to the question of “frequent usage of 

the Escape Key”; results showed that in Malaysia the highest percentage (38%) of participants were neutral 

to the statement, (32%) agreed and (6%) strongly agreed that they frequently use the Escape Key while 

(16%) disagree and (8%) strongly disagreed with the statement. In Sudan the (34%) were neutral, (20%) 

agreed which is double what was recorded for disagreeing (10%) and (12%) strongly disagreed in which is 

half its opposite o strongly agreeing (24%). 

2.1.2 Participant satisfaction of their accuracy in finishing given tasks 
 

Table 3. Participant Satisfaction of Their Accuracy in Finishing Given Tasks 

 Malaysia Sudan 

N % N % 

Strongly agree 8 16 5 10 
Agree 22 44 10 20 
Neutral  10 20 13 26 
Disagree  10 20 12 24 
Strongly Disagree 0 0 10 20 

Total  50 100 50 100 

 
Fig. 3. Participant satisfaction of their accuracy in finishing given tasks. 
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The Table 3 and Fig. 3., show responses of participants related to the statement about “their satisfaction 

of their accuracy in finishing a given tasks”; results of Malaysia showed that less than half (44%) of 

participants agree and (16%) strongly agree that they are satisfied with their accuracy in finishing tasks, 

(20%) were neutral while (20%) disagree with the statement. Meanwhile in Sudan the results were showed 

that (20%) of participants agree and (10%) strongly agree that they are satisfied with their accuracy in 

finishing tasks, the highest percentage (26%) were neutral while (24%) disagree and (20%) disagree with 

the statement. 

2.1.3 Users’ satisfaction with percentage of errors made in completing tasks 
 

Table 4. Users’ Satisfaction with Percentage of Errors  

 Malaysia Sudan 

N % N % 

Strongly agree 2 4 3 6 
Agree 20 40 11 22 
Neutral  13 26 15 30 
Disagree  9 18 10 20 
Strongly Disagree 6 12 11 22 

Total  50 100 50 100 

 

 
Fig. 4. Users’ satisfaction with percentage of errors.  

 
The Table 4 and Fig. 4., show responses of participants to the statement related “their satisfaction with 

percentage of errors made in completing tasks”; results showed that in Malaysia (40%) agree  and (4%) 

strongly agree that they are satisfied with the percentage of errors they make while (26%) were neutral 

while (18%) of participants disagree and (12%) strongly  disagree with the statement.in the other side 

(22%) agree  and (6%) strongly agree that they are satisfied with the percentage of errors they make while 

(30%) were neutral while (18%) of participants disagree and (22%) strongly  disagree with the statement. 

2.1.4 Users’ satisfaction with the time they took to perform a specified task 
 

Table 5. Users’ Satisfaction with the Time They Took to Perform a Specified Task 

 Malaysia Sudan 

N % N % 

Strongly agree 9 18 11 22 
Agree 19 38 18 36 
Neutral  16 32 13 26 
Disagree  5 10 6 12 
Strongly Disagree 1 2 2 4 

Total  50 100 50 100 
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Fig. 5. Users’ satisfaction with the time they took to perform a specified task. 

 
The Table 5 and Fig. 5., show responses of participants to the statement related “their satisfaction with 

the time they take to perform a specified task”; results showed that in Malaysia (38%) of participants agree 

and (18%) strongly agree that they are satisfied with the time they take to perform a specified task while 

(32%) were neutral, (10%) of participants disagree and only (2%) strongly disagree with the statement. 

results  of the Sudanese participants were almost close to those results of Malaysia where (36%) of 

participants agree and (22%) strongly agree that they are satisfied with the time they take to perform a 

specified task while (26%) were neutral, (12%) of participants disagree and only (4%) strongly disagree 

with the statement. 

 

 

Fig. 6. The experiment framework. 
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3. Discussion 

The results revealed that (50%) of participants frequently use the delete key, (44%) frequently use the 

escape key. Concerning the ease of completing a specified task using the available computer application; 

results showed that (34%) reported that they find it easy to complete specified tasks.  The second part of 

the investigation was about completing the task without errors, 44% satisfied with percentage of errors 

they make in completing tasks. Also found (56%) are satisfied with the time they take to perform a specified 

task In comparison of the Sudanese participants satisfaction ,results showed that 30 % are satisfied with 

their accuracy in finishing tasks, 36% are satisfied with percentage of errors they make in completing tasks 

58% are satisfied with the time they take to perform a specified task . These facts support the researcher 

decision for selecting the “time duration,  accuracy, number of errors, number of using delete key and 

number of using escape key” as usability measurement parameters. In the following section, the experiment 

framework that will be used for auto generating of usability metrics has been presented. 

4. The Experiment Framework 

The proposed framework is organized into three stages. The first one is “Predesign Stage”, it is divided 

into two sub stages. Starting with detecting the user interface like features and limitations. Secondly is 

extracting the parameters from monitoring user interface so that to help in designing better user interface 

applications. The second stage is called “Design Stage”. The first procedure in it is developing usability 

matrices, next is designing the prototype and finally designing final system version after testing. The final 

stage is “Implementation Stage”, which prioritize in evaluation and improvements. 
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