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Summary 
Building software systems with quality in mind has been a focus 
for software engineering community over the past years. Therefore, 

many have introduced their approaches and tools to develop 
software systems with quality attributes [1]. One of these quality 
attributes of software systems is usability. In order to measure this 
quality attribute, approaches such SUS, SUMI, and other 
approaches have been introduced. This paper aims to employ SUS 
and other usability evaluation approaches in order to evaluate 4 
software systems of Umm Al Qura University (UQU) and to 
investigate factors that might influence the results of such 

approaches. Three factors have been considered in the 
investigation namely gender, training, and pervious experience 
with similar software systems. The main findings show a 
noticeable influence of the factors on usability evaluation of the 4 
systems of UQU. It was found that Females evaluates usability of 
the systems more positively. Similarly, evaluators with no 
previous experience with similar software systems tends to 
evaluate usability of the systems more positively. 

Key words: 
software engineering, software quality attributes, SUS, usability 

evaluations. 

1. Introduction 

Software requirement is an expression that describe a 

feature or a function which stakeholders need or expect to 

be in the system [2], [3]. Software analysts employ several 

requirement elicitations techniques, such as interviews, 

observations, questionnaires etc., in order to gather them 

from the clients [4]. Software requirements are generally 

divided into two categories which are functional and non-

functional requirements. Non-functional requirements are 
also known as quality requirements [4].  

Quality Attributes are features or characteristics that affects 

a system quality. In other words, Software Quality attributes 

are special requirements gained from stakeholders during 

requirement engineering [3], [5]. In this research the non-

functional requirements are considered, the quality attribute 

of Usability. 

Usability is can be defined as the level of effectiveness, 

efficiency, and satisfaction to achieve goals of a software 

system by intended users. Usability also known as a quality 

of a user-friendly which are required in a software system 
[6], [7]. Furthermore, Human Computer Interaction (HCI) 

principles allow designing software systems with usability 

in mind by offering guidelines for usability as well as 

approaches for evaluating usability.  

This research aims to investigate the factors that might 

affect usability evaluations have. The investigation will be 

conducted on four software systems in Umm Al Qura 

University (UQU) [8]. UQU has several integrated software 

systems which facilitate the administrative work. In this 

research, four interactive systems (Masar - ETickets -

MySite – EduGate) have been chosen for the investigation 

purpose of this study.  

Masar [9] is the main paperless system which is an 
Administrative Communication System that is used to aid 

transaction within the UQU departments. In addition, 

ETickets [10] is a software system which has been 

developed to facilitates and enhance the work procedures in 

Deanship of Faculty Members and Employees Affairs 

which was originated for at the first place before applying 

this system to all departments and deanships. 

EduGate [11] is a software system that encapsulates all 

academic services offered to the students and academic staff 

such as a Request for Apology for Study, a Request for 

Postponement of Study, a Request for Re-Enrolment for the 
Semester, a Request for Changing a Major, an Entry of the 

Students’ Absence, and a Students Marks registrations. In 

addition, MySite [12] system offers integrated services for 

faculty, staff, and departments to manipulate their 

webpages and information in these pages. 

Brooke [13] has introduced System Usability Scale (SUS) 

which is an approach for evaluating usability for software 

systems. It has become a worldwide industry standard 

approach for system usability evaluation [14].  It is a 

reliable approach which offers a 10-items questionnaire that 

allow qualitative measure of usability, learnability and 

satisfaction of system’s users [15]. In addition, Software 
Usability Measurement Inventory (SUMI) [16] is a 

usability evaluation approach that relies on 50-items 

questionnaire with 3-points scale as (agree, undecided, and 

disagree) [17]– [19]. Several other approaches are 

introduced such as SUPR-Q [20], SUPR-Qm [21] QUIS 

[22], [23]. In this research, SUS has been employed in the 

investigation of the usability of the four software systems of 

UQU. This is due to the simplicity and shortness of 

questionnaire.   

Many researchers have studied some of the factors that 

might have influenced on the SUS scores. One of these 
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factors is User Experience which they showed that it can 

affect SUS scores. It is claimed that experienced users tend 

evaluated the average SUS evaluation score up to 15% 

higher [24]– [26]. They refer to User Experience as the level 

of familiarity of users to the system as users who see the 

system for the first time are counted as unexperienced. In 
addition, culture and language are claimed [25], [27] to be 

factors affecting the usability evaluations.  

This research aims to consider the user experience from 

different point of views. First, point of view the official 

training of users on the systems. Second, the experience 

with other similar systems to the one under considerations. 

By focusing on these two points, user experience factor can 

be covered broadly. Another point of view which this 

research aims to focus on is the gender. 

The Importance of this research is to highlight other factors 

that might have an impact on usability evaluations. 

Studying usability helps increasing productivity and 
minimizing costs [1]. However, studying the factors that 

might affect the results of the evaluations is essential in 

order to have the goal of usability evaluation achieved. In 

addition, studying the factors allows further interpretations 

of the evaluation results, consequently, it allows better use 

of usability evaluation approaches. 

2. Related work 

Kamran et al. [28] have introduced an expert evaluation 

approach that combine SUS technique and heuristic 

technique of Web Content Accessibility Guidelines 

(WCAG) 2.0 evaluation of usability. This approach was 

examined by trying to measure the usability of two mobile 

apps namely Accessible Qatar and LinkedIn. The aim was 

to evaluate interfaces for visually impaired users. The 

authors found that visibility and recognition heuristics are 

most violated.  

Samuel et al. [29] have investigated the factors that affect 

the usability evaluation of a healthcare chatbots called 
WeightMentor which is a mobile app that helps users 

maintain weight loss. The authors found that simplicity of 

interfaces and the number of evaluators is factors that 

influence the usability evaluation scores (SUS). In addition, 

they suggested the number of 26 users to have a reasonable 

and realistic score.    

Dowding et al. [30] have developed a domain specific 

dashboard for care nurses. In addition, SUS and QUIS have 

been adopted in order to measure the usability of this 

dashboard. Furthermore, 20 nurses were recruited in the 

evaluation process. The authors found that the users work 
experiences and knowledge of nursing impact positively the 

usability evaluation. 

Desolda et al. [15] introduced a model which allow end 

users to intervene in customizing the Internet of Thing (IoT) 

objects in some smarts environments using End-User 

Development (EUD) paradigm. In addition, a visual web-

based graphical interface has been designed for this model. 

Furthermore, SUS has been used in order to evaluate the 

usability of the model. The authors believe that many 

factors might affects the generality of the results. Some of 

these factors are the user experience, age, system types. 
Abd Wahab et al. [31] have investigated the factors that 

influence the quality attribute evaluation of techno-spiritual 

application. The authors employed Post-Study System 

Usability Questionnaire (PSSUQ) which consists of 3 

sections and 19-items to evaluate Effectiveness, Efficiency, 

and Satisfaction. The focus was on techno-spiritual 

application on mobile apps. The authors show that the 

purpose of the application impact positively the usability 

evaluations. In addition, the authors highlight that the 

operating system might impact the evaluation. Furthermore, 

the location where the user use and evaluated the 

application have influences on the usability evaluations. 
Brown et al. [32] introduced Health IT Usability Evaluation 

Model (Health-ITUEM) which is a usability evaluation 

framework that combines several evaluation theories. The 

authors employed the Health-ITUEM in order to evaluate 

the usability of mobile health (mHealth) technology. The 

authors stated that device used for the applications might 

affect the usability of the application and the usability 

evaluation.  

Thimthong et al. [33] have introduced a new usability 

evaluation approach called Net Easy Score (NES) which is 

based on Net Promotors Score (NPS) [34]. NES aims to 
obtain an early evaluation on user interfaces and the used 

design patterns before the final release. In addition, it 

divides the evaluation into two categories positive and 

negative. Furthermore, authors have addressed the effect of 

visualization on the evaluation of usability of the design 

patterns.  

Suominen [24] has conducted a usability evaluation on a 

video conferencing service provided by Polycom for Metso 

company’s employees. SUS approach has been used in 

order to conduct the usability evaluation on current users 

who are the employees. The author expected that after years 

of using the service the usability evaluation score would be 
higher than the average which is 68. The results were below 

the average. Although, difference of results to the average 

was not significant, this highlighted that the experience of 

user with systems might affect their usability evaluation of 

these systems with years.      

McLellan et al. [25] investigated the impact of user 

experiences factor when evaluating the usability of systems. 

The usability evaluation was conducted using SUS on two 

versions of two systems of oilfield company. One of the 

systems was desktop and the other one was a web-based 

system. The authors found that the more experienced 
participants with the systems tend to evaluate the systems 

with higher scores of SUS. In addition, authors highlighted 
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other factors that might impact the usability evaluation such 

as cultural and language diversity. 

Mansor et al. [19] have adopted Software Usability 

Measurement Inventory (SUMI) for evaluating the usability 

of WebCost software which is a cost estimation tool. SUMI 

is a 50-items questionnaire for usability evaluations. The 
authors have found that the WebCost has a good and easy 

interface and provides corrects outputs. However, authors 

have paid attention to the influence of the user experience 

and training factors, therefore, they aimed to specify the 

respondents to the questionnaire to be experienced people 

from companies like IBM, HeiTech, and other companies. 

This highlights the experience and training factors which 

might influence the evaluation of usability. However, the 

authors have not investigated these factors in their study. 

3. Research questions 

This research outlines three research questions which focus 

on the factors that affects the usability of evaluations for 

software systems.  

RQ1. Does gender affect the usability evaluation of a 

system? In order to answer this question, participants 

should reveal their gender type. This will allow classify the 

participants into two groups, then, calculate the responses 

accordingly to have an average of SUS score based on 
gender. Thereafter, it is possible to compare the SUS score 

and draw conclusions.   

RQ2. Does the technical background of similar 

systems influence the usability evaluation of the system? 
In order to answer this question, participants will be asked 

two related questions which will indicate their experience 

with other similar systems to the ones under considerations. 

RQ3. Does the usability evaluation affect user 

training on the system? In order to answer this question, 

participants will be asked a related question which will 

indicate their experience with the systems under 

considerations as if any official trainings have been given 
to participants in advance. 

4. Methodology 

In this research the survey methodology was employed. 

This is due to the efficiency and effectiveness of data 

collection that this methodology provides. Consequently, 4 

identical questionnaires have been designed for each system 
under investigation namely Masar, ETickets, MySite, and 

EduGate. The questionnaires were circulated online via 

emails and social media to 120 respondents. 76 participants 

have completed the questionnaires with response rate of 

63.3%. It is important to mention here that the respondents 

were of specific domain which is the Umm Al Qura 

University society namely faculty members, administrative 

staff, and technical staff. 

Following the ethical manner of scientific research, 

respondents were informed that the collected data is 

confidential and is used for research purposes. Thereafter, 

they have been asked to provide their consent to participate 

and they were able to withdraw at any stage of the process. 

The participants were assured that their privacy is protected 
and respected    

Each questionnaire consists of 3 parts. The first part is 

concerned about the general information about the 

participants. This information is the name, gender, job title, 

and qualifications. The second part adopted the Software 

Usability Scale (SUS) 10-items questions. SUS tool is a 

widely known for evaluations of usability [35], [36], [13]. 

SUS was adopted to allow comparison between the 4 

systems. In addition, a question of 7-point adjective scale (1 

Worst Imaginable, 2 Awful, 3 Poor, 4 OK, 5 Good, 6 

Excellent, 7 Best Imaginable) was in second part of the 

questionnaire [35]. This is to allow further investigation on 
the usability of systems under considerations. Furthermore, 

Reichheld’s [34], [37], [38] 11-point (0 to 10) likelihood 

recommend question was included in this part of the 

questionnaire in order to investigate the loyalty of the 

systems users. The third part of the questionnaire composed 

of 3 questions that of the type of Likert scale (5-point 1-5). 

The 3 questions are related to the research questions of this 

research namely RQ2 and RQ3.  

Out of the 76 respondents 57.89% were male participants, 

whereas 42.11% were female participants. The majority of 

respondents are faculty members as 56.58%, whereas 
35.53% are Administrative staff and 7.89% Technical staff. 

There are a variety of qualifications among respondents as

  the majority of 75.00% are Postgraduate, and 

22.37% are Bachelor holders. Respondents holding 

qualifications of diploma and High School Certificate count 

as 1.32% and 1.32% respectively.   

5. Results and discussion 

In this section the main findings are shown and discussed. 

first final outcomes of the study will be shown in favor of 

the SUS score and its interpretation of each system under 

consideration namely (Masar - ETickets -MySite – 

EduGate). In addition, for each previously named system, 

the Adjective test score will be shown with an attempt to 

simplify the result by classify the responses into 3 

categories namely (positive – neutral – negative). 

Furthermore, the Loyalty test score will be shown and 

discussed. Next, a summary on all SUS score based on each 

factor mentioned in the research questions of this study will 
be provided in order to compress the results in one place. 

Finally, a conclusion will be drawn. 
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5.1 Evaluation of usability systems under 

considerations 

As it can be seen from Fig 1, the four systems vary in the 

SUS score. From Fig 1, EduGate seems to be the one with 

the highest SUS score at 75.12, whereas ETickets comes in 

the second place with the score of 66.81. both Masar and 

MySite comes in the range of 50s. In general, there is a 

difference in the result, given that the respondents are the 

same, but the systems are different and their interaction with 
them is what determines the results. Therefore, it has been 

an assumption that the results will be different, but the aim 

of this research was to investigate the factors that might 

impact the results. 

 

 

Fig. 1  SUS Score based on average results 

Obviously, more meaning for these scores are needed. 

Therefore, acceptability and grade interpretations were 

employed in order to do so. Table 1 illustrates each SUS 

Score for each system based on interpretations of Banger et 

al. and Jeff Sauro [35], [36], [39] meaning of SUS sores. It 

can be seen that EduGate is an acceptable system with a B 

grade. In addition, ETickets system is a competing system 

with the grade C, whereas Masar and MySite systems 

gained a D. however, apart from EduGate, all the three 

systems are in a marginal area of acceptability. 

Table 1: Detailed SUS Score based on average results with Acceptability 

and Grade 

System SUS Score Acceptability Grade 

EduGate 75.12 Acceptable B 

ETickets 66.81 Marginal C 

Masar 58.26 Marginal D 

MySite 53.09 Marginal D 

 

Adjective scale allows respondents to identify the system 

with a word that reflects their opinion about the system. 

seven words are shown to the respondents with the Banger 

et al tool. Fig 2 shows the results for each of the system 

under consideration with comparison to each other. It is 

obvious from Fig 2 that the density of responses is in the 

OK area. However, from the figure that EduGate has very 

high score, compared with other system, in the Excellent 

adjective. In addition, it gained the lowest score in the Good 

adjective with comparison to other systems.      

 

 

Fig. 2  Adjectives Score based on count of responses 

In order to simplify the above shown result in Fig 2, the 

seven adjectives have been classified in to 3 categories 

which are positive, neutral, and negative. This will allow 

more readability for the adjective scale by gathering the 

results of the three words which are Good, Excellent, and 
Best Imaginable into a category of Positive. Furthermore, 

category of Negative will gather the responses on Poor, 

Awful, and Worst Imaginable. Last the Neutral category 

will only gather the responses of OK. 

By undertaking such a simplifying way for the adjective 

scale, readability can be more effective as shown in Fig 3. 

It is clear that EduGate system attained 64% as positive 

responses and it was the lowest system, with comparison to 

others, in the negative responses. While ETickets and Masar 

systems obtained almost same responses of positive with 

42% and 41%, MySite obtained the highest negative 
responses with comparison to other systems by 36%. 

 

 

Fig. 3  Simplified Adjectives Score based on count of responses 

Reichhelds [34], [37], [38] loyalty test was part of this study 

for the four systems of UQU. The test is to ask the 
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respondents a question to rate from 0 to 10 their likelihood 

to recommend each system to other people in UQU. The 

interpretations for the results were based on Sauro [40] and 

other researchers works [41], [42] where respondents’ 

answers are classified as follows: result from 9-10 as 

“Promoters” and from 7-8 as “Passives” and from 0-6 as 
“Detractors”. Next, Net Promoter Score is calculated by 

finding the difference between the percentage of the 

“Promoters” and “Detractors”. Fig 4 demonstrates the NPS 

as the EduGate system has the highest score of 79% which 

indicates an exceptional level of reliability and satisfaction, 

whereas ETickets comes in the second place with NPS of 

55.26% as a good score according to Florea et al and others 

[41], [42]. 

 

 

Fig. 4  Loyalty Score based on average 

However, Masar and MySite are in a safe area of NPS as 
they are scoring above zero. It is important to mention here 

that NPS ranges from -100 to +100. Table 2 shows the 

details of the data that each system obtained from 

respondents. Passives responses are not part of the formula 

of NPS as it counts as the neutral opinion. 

Table 2: Net Promoters Score Details based on percentage of respondents 

System NPS Promoters Passives Detractors 

Masar 22.37% 43.42% 35.53% 21.05% 

ETickets 55.26% 64.47% 26.32% 9.21% 

MySite 5.26% 31.58% 42.11% 26.32% 

EduGate 79.03% 82.26% 14.52% 3.23% 

5.2 Usability evaluation differences based on factors 

impacts 

This study identified three research questions which 

highlight three factors that might impact the usability 

evaluation of software system. Previously, the usability 

evaluations of 4 systems of the UQU were shown and 

discussed. in this subsection, usability evaluation 

differences based on impacts of factors will be shown and 

discussed with comparison between the systems under 

considerations. 

As discussed in the research questions, gender, training, and 

previous experience with similar software systems are the 

factors which this research aims to investigate the impact of 

them on the usability evaluation of 4 systems of UQU. In 
order to do so, respondents were asked to specify their 

gender in the general information section of the 

questionnaire. In addition, respondents were asked a closed 

question of whether received a training on the systems. 

Finally, they were asked another closed question to specify 

whether they believe that previous experience with similar 

software systems influence their usability of the systems. 

Fig 5 illustrates the differences in the SUS usability scoring 

for the 4 systems of UQU based on each factor. Fig 5(A) 

shows usability scoring (original) for all the systems under 

consideration with neglect to factors, whereas, Fig 5(B) 

highlights the difference based on the gender factor. 
Considering both figures, Fig 5(A, B), for instance, it can 

be seen that EduGate system in the UQU obtained 75 in the 

SUS score which comes to the grade of B. However, Female 

respondents have evaluated EduGate system positively with 

a score of 84.20 which come to the grade of A+ as can be 

seen in Table 3. Relatively, it seems that Females SUS 

evaluation scores for the other 3 systems of UQU are higher 

than the score of the systems in Fig 5(A), as Males SUS 

evaluation scores for the 4 systems of UQU are lower than 

the score of the systems in Fig 5(A). finally, it can be 

concluded that gender factor has an impact on varying the 
SUS evaluation scores of usability of the 4 systems under 

considerations of UQU. 

Fig 5(C) highlights the differences in SUS score based on 

the Training factor. As can be seen in Fig 5(A, C) and Table 

3, Masar and MySite systems gained higher score based on 

trained respondents, whereas, EduGate gained similar score 

to the original score in Fig 5(A). However, surprisingly, 

ETickets system were evaluated by not trained respondents 

slightly higher than the trained respondents and the original 

SUS score for the ETickets in Fig 5(A). Finally, it seems 

that that training factor has a slight impact on SUS 

evaluation score of usability of the 4 systems under 
considerations of UQU. 

Previous experience on similar system was considered in 

this study. Fig 5(A, D) and Table 3 shows a comparison of 

SUS evaluation scores of usability of the 4 systems under 

considerations of UQU based on this factor. It is obvious 

that Masar and EduGate was usability evaluated noticeably 

higher by respondents with no previous experience on 

similar systems. Additionally, the scores were higher than 

the original in Fig 5(A). However, while, MySite system 

was usability evaluated higher by respondents with 

previous experience with similar systems, ETickets system 
was usability evaluated by respondents with previous 

experience with similar systems with a score close to the 

original in Fig 5(A). Finally, it might be regarded that 
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having no previous experience with similar systems might 

impact positively the evaluation of usability of software 

systems. 

 

 

 

 

 

 

 

 

 

 

(A): SUS general Score for UQU systems 

 
 

(B): SUS Score based on gender for UQU systems 

 

(C): SUS Score based on training for UQU systems (D): SUS Score based on Experience influence for UQU systems  

Fig. 5  Comparison of SUS score among 4 UQU systems based on different factors 

 

 

 
 

 

 

 

 

 

 

 

 

 



IJCSNS International Journal of Computer Science and Network Security, VOL.20 No.4, April 2020 

 

81 

 

Table 3: Detailed Comparison of SUS score among 4 UQU systems based on different factors 

Factor System SUS Acceptability Grade 

G
en

d
er

 

Masar 
Male 54.77 Marginal D 

Female 63.05 Marginal C- 

ETickets 
Male 62.33 Marginal D 

Female 72.97 Acceptable C+ 

MySite 
Male 50.23 Not Acceptable F 

Female 57.03 Marginal D 

EduGate 
Male 68.99 Marginal C 

Female 84.20 Acceptable A+ 

T
ra

in
in

g
  

Masar 
Trained 68.88 Marginal C 

Not Trained 54.46 Marginal D 

ETickets 
Trained 65.00 Marginal C 

Not Trained 67.55 Marginal C 

MySite 
Trained 58.50 Marginal D 

Not Trained 50.44 Not Acceptable F 

EduGate 
Trained 75.19 Acceptable B 

Not Trained 75.07 Acceptable B 

E
x
p
er

ie
n
ce

 w
it

h
 

si
m

il
ar

 s
y
st

em
s 

Masar 
Influenced  57.31 Marginal D 

Not Influenced 64.50 Marginal C- 

ETickets 
Influenced  68.23 Marginal C 

Not Influenced 62.22 Marginal D 

MySite 
Influenced  55.68 Marginal D 

Not Influenced 44.12 Not Acceptable F 

EduGate 
Influenced  73.64 Acceptable B- 

Not Influenced 86.79 Acceptable A+ 

6. Conclusion 

In conclusion, in this research, the factors that might affect 

usability evaluations have been investigated. These factors 

are gender, training, and pervious experience with similar 

software systems. In order to investigate the impact of the 

aforementioned factors, SUS approach was used to 

investigate the usability evaluations on 4 software systems 

of UQU. These systems are Masar, ETickets, MySite, and 

EduGate. 

The main findings of this research are that gender has an 
impact on usability evaluation. This is shown as females 

evaluate usability of the systems higher than males. In 

addition, user experience, from the point of view of 

experience with other similar software systems, has impact 

on the usability evaluation as those with no previous 

experience with similar systems evaluate the usability of 

systems higher than those with experience with similar 

systems. Finally, a minor difference in usability evaluation 

has been noticed between the users who received an official 

training on systems and who have not as the former 

indicated the higher scores of usability evaluation. 

Acknowledgement  

I would like to express my special thanks of gratitude to my 

University (Umm Al Qura University) which gave me the 

golden opportunity to do this research on the topic Software 
Engineering. Secondly, I would also like to thank Dr Atif 

Alhejali, the Dean of Information Technology Deanship at 

UQU, who provided me with full support in order to 

conduct this research. 

 

References 
[1] E. Folmer and J. Bosch, “Architecting for usability: a survey,” 

J. Syst. Softw., vol. 70, no. 1–2, pp. 61–78, 2004. 
[2] G. Kotonya and I. Sommerville, Requirements engineering: 

processes and techniques. Wiley Publishing, 1998. 
[3] IEEE Standard Boaed, IEEE standard glossary of software 

engineering terminology. New York, N.Y: Institute of 
Electrical and Electronics Engineers, 1990. 

[4] H. Van Vliet, Software engineering: principles and practice, 
3rd ed. John Wiley and Sons, Ltd, 2008. 

[5] M. A. A. Imran, S. P. Lee, and M. A. M. Ahsan, “Measuring 
impact factors to achieve conflict-free set of quality 
attributes,” in 2017 IEEE 8th Control and System Graduate 
Research Colloquium (ICSGRC), 2017, pp. 174–178, doi: 
10.1109/ICSGRC.2017.8070590. 

[6] N. Bevan, J. Carter, and S. Harker, “ISO 9241-11 revised: 
What have we learnt about usability since 1998?,” in 



IJCSNS International Journal of Computer Science and Network Security, VOL.20 No.4, April 2020 

 

 

82 

 

International Conference on Human-Computer Interaction, 
2015, pp. 143–151. 

[7] N. Bevan, J. Carter, J. Earthy, T. Geis, and S. Harker, “New 
ISO standards for usability, usability reports and usability 
measures,” in International Conference on Human-Computer 

Interaction, 2016, pp. 268–278. 
[8] “Umm Al-Qura University.” [Online]. Available: 

https://uqu.edu.sa/en. [Accessed: 16-Mar-2020]. 
[9] DOCUMENTS AND ADMINISTRATIVE 

COMMUNICATIONS CENTER, “Guides of the New 
Administrative Communication System (Masar) - 
Documents and Administrative Communications Center - 
University Vice Presidency | Umm Al-Qura University,” 

2020. [Online]. Available: https://uqu.edu.sa/en/dac/41633. 
[Accessed: 14-Mar-2020]. 

[10] DEANSHIP OF FACULTY MEMBERS AND 
EMPLOYEES AFFAIRS, “Launching the ‘E-Tickets’ 
Service - Deanship of Faculty Members and Employees 
Affairs - University Vice Presidency | Umm Al-Qura 
University,” 2019. [Online]. Available: 
https://uqu.edu.sa/en/App/News/49490. [Accessed: 15-Mar-

2020]. 
[11] UQU, “Academic Portal Umm Al-Qura University,” 2019. 

[Online]. Available: https://uqu.edu.sa/en/App/Catalog/14. 
[Accessed: 15-Mar-2020]. 

[12] UQU, “My Site Umm Al-Qura University,” 2019. [Online]. 
Available: https://uqu.edu.sa/en/App/Catalog/56. [Accessed: 
15-Mar-2020]. 

[13] J. Brooke, “SUS-A quick and dirty usability scale,” Usability 

Eval. Ind., vol. 189, no. 194, pp. 4–7, 1996. 
[14] J. Brooke, SUS: a retrospective. J Usability Stud. 2013; 8 (2): 

29–40. 2017. 
[15] G. Desolda, C. Ardito, and M. Matera, “Empowering end 

users to customize their smart environments: model, 
composition paradigms, and domain-specific tools,” ACM 
Trans. Comput.-Hum. Interact. TOCHI, vol. 24, no. 2, pp. 1–
52, 2017. 

[16] H. F. R. Group, “SUMI: Software Usability Measurement 

Inventory,” Eur. Dir. Minim. Health Saf. Requir. Work Disp. 
Screen Equip. 90270EEC Irel., 2000. 

[17] N. Coleman, “SUMI (Software Usability Measurement 
Inventory) as a knowledge elicitation tool for improving 
usability,” Irel. Dep. Appl. Psychol. Univ. Coll. Cork, 1993. 

[18] T. Arh and B. J. Blazic, “A case study of usability testing–the 
SUMI evaluation approach of the EducaNext portal,” 
WSEAS Trans. Inf. Sci. Appl., vol. 5, no. 2, pp. 175–181, 

2008. 
[19] Z. Mansor, Z. M. Kasirun, S. Yahya, and N. H. Arshad, “The 

evaluation of webcost using software usability measurement 
inventory (sumi),” Int. J. Digit. Inf. Wirel. Commun., vol. 2, 
no. 2, pp. 197–201, 2012. 

[20] J. Sauro, “SUPR-Q: A comprehensive measure of the quality 
of the website user experience.,” J. Usability Stud., vol. 10, 
no. 2, 2015. 

[21] J. Sauro and P. Zarolia, “SUPR-Qm: a questionnaire to 
measure the mobile app user experience,” J. Usability Stud., 
vol. 13, no. 1, pp. 17–37, 2017. 

[22] K. Norman, B. Shneiderman, and B. Harper, “Quis: The 
questionnaire for user interaction satisfaction,” Tech. rep., 
Technical report, http://www. cs. umd. edu/hcil/quis, 1995. 

[23] A. Seffah, J. Gulliksen, and M. C. Desmarais, Human-
centered software engineering-integrating usability in the 
software development lifecycle, vol. 8. Springer Science & 
Business Media, 2005. 

[24] M. Suominen, “Evaluating usability in video conferencing 

service in Metso,” 2013. 
[25] S. McLellan, A. Muddimer, and S. C. Peres, “The effect of 

experience on System Usability Scale ratings,” J. Usability 
Stud., vol. 7, no. 2, pp. 56–67, 2012. 

[26] J. Sauro, A practical guide to the system usability scale: 
Background, benchmarks & best practices. Measuring 
Usability LLC, 2011. 

[27] N. Tractinsky, “Aesthetics and apparent usability: 

empirically assessing cultural and methodological issues,” in 
Proceedings of the ACM SIGCHI Conference on Human 
factors in computing systems, 1997, pp. 115–122. 

[28] K. Khowaja, D. Al-Thani, A. Aqle, and B. Banire, 
“Accessibility or Usability of the User Interfaces for Visually 
Impaired Users? A Comparative Study,” in International 
Conference on Human-Computer Interaction, 2019, pp. 268–
283. 

[29] S. Holmes, A. Moorhead, R. Bond, H. Zheng, V. Coates, and 
M. McTear, “Usability testing of a healthcare chatbot: Can 
we use conventional methods to assess conversational user 
interfaces?,” in Proceedings of the 31st European Conference 
on Cognitive Ergonomics, 2019, pp. 207–214. 

[30] D. Dowding, J. A. Merrill, Y. Barrón, N. Onorato, K. Jonas, 
and D. Russell, “Usability evaluation of a dashboard for 
home care nurses,” CIN Comput. Inform. Nurs., vol. 37, no. 

1, pp. 11–19, 2019. 
[31] A. A. Abd Wahab, A. Kamaruddin, N. Sa’adah Hassan, and 

C. Pa, “Addressing usability quality attributes in techo-
spiritual application,” 2017. 

[32] W. Brown, P.-Y. Yen, M. Rojas, and R. Schnall, “Assessment 
of the Health IT Usability Evaluation Model (Health-
ITUEM) for evaluating mobile health (mHealth) technology,” 
J. Biomed. Inform., vol. 46, no. 6, pp. 1080–1087, Dec. 2013, 
doi: 10.1016/j.jbi.2013.08.001. 

[33] T. Thimthong, T. Chintakovid, and S. Krootjohn, “Evaluating 
design patterns of commercial web applications using net 
easy score,” IJ Inf. Technol. Comput. Sci., vol. 5, no. 8, 2013. 

[34] F. F. Reichheld and R. Markey, The Ultimate Question 2.0: 
How net promoter companies thrive in a customer-driven 
world. Harvard business press, 2011. 

[35] A. Bangor, P. Kortum, and J. Miller, “Determining what 
individual SUS scores mean: Adding an adjective rating 

scale,” J. Usability Stud., vol. 4, no. 3, pp. 114–123, 2009. 
[36] A. Bangor, P. T. Kortum, and J. T. Miller, “An empirical 

evaluation of the system usability scale,” Intl J. Human–
Computer Interact., vol. 24, no. 6, pp. 574–594, 2008. 

[37] F. F. Reichheld and S. R. Covey, The ultimate question: 
Driving good profits and true growth, vol. 211. Harvard 
Business School Press Boston, MA, 2006. 

[38] F. F. Reichheld, “The one number you need to grow,” Harv. 

Bus. Rev., vol. 81, no. 12, pp. 46–55, 2003. 
[39] J. Sauro, “5 Ways to Interpret a SUS Score,” MeasuringU, 

19-Sep-2018. [Online]. Available: 
https://measuringu.com/interpret-sus-score/. [Accessed: 24-
Jan-2020]. 

[40] J. Sauro, “MeasuringU: Predicting Net Promoter Scores from 
System Usability Scale Scores,” MeasuringU, 2012. [Online]. 



IJCSNS International Journal of Computer Science and Network Security, VOL.20 No.4, April 2020 

 

83 

 

Available: https://measuringu.com/nps-sus/. [Accessed: 06-
Mar-2020]. 

[41] N. V. Florea, D. A. Tănăsescu, and A. Duică, “Enabling 
customer-centricity and relationship management using Net 
Promoter Score,” Valahian J. Econ. Stud., vol. 9, no. 2, pp. 

115–126, 2018. 
[42] L. Freed, Innovating Analytics: How the Next Generation of 

Net Promoter Can Increase Sales and Drive Business Results. 
John Wiley & Sons, 2013. 

 

 

 
Abdullah A H Alzahrani received the BSc 

degree from KAU University, Jeddah, 
Saudi Arabia in 2007 and received the MSc 
and Ph.D. degrees from University of Essex, 
Colchester, United Kingdom, in 2011 and 
2016, respectively. 
He joined Umm Al Qura University, 

Makkah, Saudi Arabia in 2008. Since 2008, 
he has been with the Computing College at 

Alqunfuda, Umm Al Qura University, where he is currently an 
Assistant Professor. His main areas of research interest are 
software engineering. Dr. Abdullah A H Alzahrani was a Vice 
Dean of Computing College at Alqunfuda from 2016 to 2019. 
Currently, Dr. Alzahrani has been assigned to be the Vice Dean 
for Development and Entrepreneurship of Computing College at 
Al Lith, Umm Al Qura University from 2019 to present. In Feb 
2020, he was assigned to be the Vice Dean for Contracts and 

Financial Affairs for Information Technology Deanship – Makkah 
- Umm Al-Qura University until present 
 
  


