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ABSTRACT  
 
 
 

In this paper, a unique methodology for usability evaluation is proposed. The 
underlying factors for usability have been determined with exploratory and 
confirmatory factor analysis. The results of the analysis produced a valid and reliable 
questionnaire for user interface (QUIN) with eight different dimensions. Additionally, 
qualitative data from participants have been collected at the end of each survey. 
Afterwards, the result of quantitative data from questionnaire responses and qualitative 
findings from user feedback are compared. The methodology is designed to be used for 
any web site, especially for informational web sites.  A case study is performed for the 
student portal of a Turkish university in order to validate the methodology. QUIN has 
identified the most critical usability problems supported with user feedback.  

 
 

Keywords: Usability Evaluation, Human Computer Interaction, User Interface, Web 
Site Quality, Questionnaire, Factor Analysis. 
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ÖZ 
 
 
 

Bu çalışmada kullanılabilirlik değerlendirmesi için yeni bir yöntem sunulmuştur. 
Kullanılabilirliğin asıl faktörlerini belirlemek için keşfedici ve doğrulayıcı faktör analizi 
uygulanmıştır. Analiz sonuçları kullanıcı arayüzü için 8 faktörden oluşan geçerli ve 
tutarlı bir anket ortaya koymuştur.  Ayrıca katılımcılardan her anketin sonunda nitel veri 
yani kullanıcı görüşleri toplanmış olup, bu veriler ile anket cevaplarından gelen nicel 
veri ile karşılaştırılmıştır. Yöntem herhangi bir sayfa için uygulanabilir olup özellikle 
bilgi amaçlı web siteleri için tasarlanmıştır. Vaka analizi Türkiye’de özel bir 
üniversitenin arayüzüne uygulanmış, elden edilen veriler ile yöntemin geçerliliği test 
edilmiştir. Sunulan metodoloji en kritik kullanılabilirlik problemlerini kullanıcı 
görüşleri ile birlikte belirlemiştir. 
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CHAPTER 1 

 
 

INTRODUCTION  
 

 

1.1 INTRODUCTION 

Internet usage for information sharing, data transferring, personal servicing, and 

entertaining has been incredibly increased over the last decades (Navimipour, 2015). 

These services are provided to the users through the web sites.  Nowadays, the web sites 

are more than a simple and single entity; namely, they are not only used for information 

search and entertainment (Navimipour and Zareie, 2015). Web sites can be categorized 

into four groups; entertainment, information, communication, and commerce (Lee and 

Koubek, 2010).  

 

Figure 1.1 Categories of the web sites (Lee and Koubek, 2010). 

The history of web site has started over couple of decades. First web sites were 

built by large companies, which have some standards such as putting their logos in each 

page. These web sites were expensive to operate and using a large database of 

companies that were causing slowness in their speed. Later, some web sites appeared in 

the market, which navigates fast but without standards or logos. Due to lack of some 

standards, these web pages were usually unattractive to get people attention and they 

could not exist longer in online world. Therefore, companies spent an incredible effort 
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in order to expand their businesses using internet in their daily activities over last 

decades. Designing the good web sites reflect a strong relationship with customers as 

well as a reputation for the companies (Chiagouris and Wansley, 2000). Additionally, 

getting the attention of people has become a crucial goal for those companies to 

improve the standard of web sites so that they can fulfill customers’ expectations and 

increase their revenues in online world (Iwaardena et al, 2003). 

However, most of the web sites still contain many problems (Becker and Mottay, 

2001, Chau and Wong, 2010, Treiblmaier and Pinterits, 2010, Tung et al., 2009). The 

common problems can be defined as difficulties of understanding the content, 

difficulties in navigation, disorientation, lack of customization, reliability, consistency 

on format, efficiency on search capability, flexibility of system help function, content 

update, security, speed, responsiveness and so on (Downing and Liu, 2011; Fogli and 

Guida, 2014). These problems are regarding the quality and usability of web sites.  

 

1.2 USER INTERFACE 

Users are the most important target for a web site and their quality perceived by 

the users is one of the most important factors for their success. In online world, an 

effective web site design is an essential for an organization to be accepted successful 

(Muyllea et al., 2003). According to National Science Foundation Graphical (NSFG, 

1999) user interface has been recognized as one of the deciding factor that makes 

electronic commerce possible.  

Since there are millions web sites in online world, the way how they operate when 

providing services to their users are the same. In other words, all companies or 

organization even individual service providers get in touch with their customers/user 

over an interface of web site. An online organization interacts with current or potential 

customers through the interface of the web sites. Therefore, the most powerful aspect of 

organization for delivering services to customers has become the interface of web sites.  

The interface plays as web sites or web portals and users and service providers 

interacts with each other through the interface of computers (Muyllea et al., 2003) 

tablets, smart phones or some devices. Users will connect to the companies through the 

interface of web sites anywhere around the world. User interface of web sites are the 

most important way to keep customers connected to companies. Similarly, if the service 
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provider as university connects to students through the interface of university web site 

where registration information, recent news, grades, and some other information is 

provided to students.   

         

Figure 1.2 Interactions between user and service provider. 

Despite the fact that the purpose of web sites is different, the way how services are 

delivered to customer through web sites and the way how users connected to service 

providers are the same. In other words, either each web sites users or providers will 

interact to other side with an interface.  

                      

 

Figure 1.3 Student gets service from both university management and faculty. 

As seen above, the interaction between university and faculty with student occurs 

as shown in Figure 1.3. Students get some service from university and their professors 

through university web portal.  

While either users or service providers use the interface, they also experience a 

quality of the service received. Both users and service providers define the meaning of 

the quality in accordance with their perception.  How quality can be defined for all?  

Since students get a service from the interface, the quality of the service needs to be 

considered.  
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1.3 IMPORTANCE OF THE USABILITY RESEARCH  

Developing a usable, highly qualified, well-designed web site is one of the most 

complicated issues in online world. The user interfaces of the most web sites contain 

many problems in terms of usability (Becker and Mottay, 2001, Chau and Wong, 2010, 

Treiblmaier and Pinterits, 2010, Tung et al., 2009).  If customers are satisfied with 

service experienced, they visit the web site again. Dissatisfaction of the web site, due to 

poor interface, could result an unacceptable learning time of the content, too many 

clicks to navigate, and longer time of the web pages loading. If users have been offered 

more usable web sites by competitors, they might visit those web sites (Ratner, 2003). 

According to Nielsen, if customers cannot find what they look for, then they will not 

buy it (Nielsen, 2000, “usability rules the web”) 

A research has found that if customers cannot find what they are looking for, 

potential sales will approximately drop by %50 or more. Additionally, if customers had 

a negative experience when they visit web site at first time, %42 of them do not want to 

return the web site again (Manning, 1998). In addition, Becker and Mottay expresses 

that users are running away from unusable web sites, which causes online business 

failures. 

In Another study Jared Spool found that "What percentage of the time are visitors 

successful at achieving their goals on the best-designed web sites?", and the answer was 

only 42%. This result could take away dissatisfied customer from even best designed 

web sites (Spool, 1999).  If these websites are Apple, Amazon, and EBay, online market 

giants, these dissatisfied customer rate could cause billion dollars loss on sales.  

Usability of web sites is sometimes about customer perception for the service 

experienced. Ben Sheiderman found that if web site change designs of interface such a 

color, position of elements, terminology of button, this could decrease the performance 

of the web site up to 25%.  

Majority of the web site sites violated the simple design principles. There are 

some evidences regarding how usability affects users’ behaviors as follows:  

1. 15 commercial web sites analyzed; even though users the test from correct home 

page, only 42% of the information was found by users. 

2. 62% of web shoppers gave up looking for the item they tried to purchase online.  
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3. 51% compliance were with simple web usability principles such as "is the site 

organized by user goals?" and "does a search list retrievals in order of 

relevance?"  

What do they do when they could not find what they are looking for or what if 

they are not satisfied with the service they took from a web site? They would rethink 

whether or not it's right place, “Google it”, or visit the competitors web sites.  

Before the usability concept, designer developing the web sites without thinking if 

there could be a problem for users. Spool (2009) claimed that after usability testing, 

there are many usability problems have been found and fixed which increased 

satisfaction of users and sales. The issues sometimes were just only removing some 

disturbing process for registration or changing the whole design of the web site but only 

adding search button or improving some section of web sites. For example, IBM reports 

that after redesigning of the web site, usage of search engine in the web site has been 

decreased %84 by users because the most used feature of web site was search engine. 

After redesigning the web site, the sales were increased by 400% because users were 

finding easily what they were looking for without using the search tool as they did 

before (Tedeschi, 1999).  

Users want the web sites to be more usable, easy to use and understand the content 

quickly. In addition, they are interested some special features such as download speed, 

trust, responsiveness, and empathy (Downing and Liu, 2011). 

As seen below in Figure 1.5, usability studies are becoming more popular 

compared to other related research fields since 1997. This finding also shows why 

usability studies are important.  
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Figure 1.4 Increase percentage of usability studies compared to related research 

fields (Fernandez et. al., 2011). 

 

1.4 PURPOSE OF THE RESEARCH  

There are many approaches developed to assess the quality of web site and their 

usability.  The methods to evaluate the web site usability also have been proposed 

differently due to lack of consensus on either factors or evaluation methods of usability 

(Oztekin et al, 2009, Fogli and Guida, 2014). Additionally, usability evaluations 

methods depend on the purpose of the evaluation, limitation of resources, and 

preference of researchers (Fernandez et al., 2011). Furthermore, many proposed 

research methods have either reliability or validity issues (Muyllea et al, 2003, Oztekin 

et al, 2009, Elling et al., 2012). Moreover, some of usability evaluation methods 

proposed, especially questionnaires may need to be supported with another evaluation 

method which detects more usability problems (Hertzum and Jacobsen, 2003, Walji et 

al, 2014). In this context, the purpose of the research was to construct a unique and 

comprehensive approach for measuring usability which determines usability factors as 

well is still needed. 
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In this study, a methodology for the evaluation of user interface (QUIN) will be 

designed. Firstly, quantitative data from questionnaire response will be collected. 

Secondly, a qualitative data from participant at the end of each questionnaire will be 

collected. Finally, the results of both data collection will be compared to explore the 

critical usability problems for users because Hallahan (2001) expressed that "most 

usability tests rely upon triangulation, which is combining several data gathering 

techniques—including quantitative and qualitative measures"(p. 226). The 

methodology is designed to be used for any web site, especially for informational web 

site. A case study will be performed for the student portal of a Turkish university in 

order to validate the methodology. Supporting the survey with user feedbacks could 

increase the performance of the methods to discover the usability problems.  

Additionally, comparing the result of survey response with user feedback could provide 

a superior approach to detect usability problems for informational web site.  

The goal of study therefore was to contribute a new approach to literature so that 

practitioners and scholars can utilize while designing a web site, which put user’s 

perspective into design process with quantitative data. Steps in the research were: 

1. Introducing and defining a web site usability evaluation method/checklist; 

2. Empirically validating the construct; 

3. Identifying the underlying dimensions of the usability checklist and sub 

factors; 

4. Comparing findings with users’ feedbacks; 

5. Determining challenges of the users while they navigate the web sites with 

respect to questionnaire and feedbacks; 

6. Defining the problems and offering solutions to these problems; 

7.  Drawing a conclusion and giving recommendations for the future researches.  

 

1.5 RESEARCH QUESTION  

In this study, a unique web site measurement checklist will be constructed for web 

site interface especially for informational web sites such as governmental and 
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informational web sites. After constructing the checklist, it will be applied to an 

interface so that validity and reliability of the methodology will be checked. Therefore, 

research question is “how can I develop a unique web site usability evaluation method 

so that the most critical factors that affect the users while using the web site interface 

can be detected”.   

After determination of the most critical problems for the web site, the problems 

will be submitted to the web site designer team and executive of the organization. “If” 

the development team and executives fix the critical usability problems, web site will be 

more usable for the users.   

 

1.6 THESIS STRUCTURE 

In Chapter 2 is regarding literature review for the terms used in this thesis. The 

history and definition of each term used in this study were explained. 

In Chapter 3 is regarding the construction of instrument. The process of 

development for the methodology was explained systematically. 

In Chapter 4 is regarding data analysis. In addition, reliability and validity of the 

instrument was checked. 

In Chapter 5, the results of qualitative data and quantitative data were compared 

and the most important usability problems were determined. 

In Chapter 6, the research was concluded with findings and future research 

alternatives were mentioned.   
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CHAPTER 2 

 

LITERATURE REVIEW 

 

 

2.1 TODAY IS NOT USABLE FOR TOMORROW 

Usability term reflects a process of development, which explained differently over 

the years. Although, first generation computers, button-based phones and web sites 

were usable in the past, they are not usable nowadays. Their places have been taken by 

smart computers and phones, touch-screen interfaces, more effective and efficient 

devices. However, today’s technology, products, interfaces may not be usable for the 

next generations because today requirements is not enough and usable for tomorrow’s 

expectations.  

 

2.2 LITERATURE REVIEW 

In this chapter, the terms related to this study such as history of quality, service 

industry, Human Computer Interface and usability and web site usability will be 

reviewed. While focusing on these concepts, the relationship between them will be 

determined as well. In order to understand the “meaning of usability” better, firstly the 

history of quality will be reviewed. Afterwards, service quality and Human Computer 

Interface, usability and web site usability will be explained respectively.  
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Figure 2.1 Relation between quality, usability, and related areas. 

 

2.2.1 An Overview for Quality Movement  

History of quality started as product quality movement later as the evolution from 

quality control to quality improvement and finally as quality assurance.  

Walter Shewhart is considered as ‘grandfather’ of quality control.  He designed 

the first control chart; a statistical processes control and a quality improvement 

program, and defined his findings as ‘quality assurance’. His idea, reducing variability, 

was actually quality improvement. His approach to quality control was a process-

oriented approach, during the process, using statistics to understand and manage the 

possible variations. 

  Service  
  Quality 

Usability 

 HCI 

   Web site  
   Usability 
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In 1950s, William Deming’s studies regarding quality, statistical quality control 

techniques inspired by Shewart, have been used in the military known as the American 

War Standards. In following years, Deming proposed some quality improvement 

standards, concept of variations to the Japanese. He developed a systematic approach to 

problem solving known as the Deming or PDCA (plan, do, check, act) cycle. His 

quality studies proved that quality is also increasing productivity. Deming is considered 

as the originator of the modern quality movement.  

After 1950s, some statistical tools also designed by Joseph M. Juran in order to 

improve quality and to assure the products have standards in point of customers. Juran 

is considered as “the most important contributor to quality management after Deming 

when publishing his book “Quality control handbook” in 1951. Juran highlighted 

managerial responsibility for quality as Deming pointed (Westcott, 2013). He claimed 

that quality control must be applied as an integral part of management. In addition, he 

claimed that customer needs have to be taken into account, and defined quality as 

‘fitness for use’.  

Another contributor of quality is Armand V. Feigenbaum, the originator of Total 

Quality Control. He developed a systematic approach for quality improvement and 

defined the quality as ‘best for the customer use and selling price’. He defined the 

quality from a customer’s perspective the term Total Quality Control originated from 

his “Quality control: principles, practice and administration” book. Feigenbaum claimed 

that quality should be taken into account at an early stage, rather than inspecting and 

controlling during production.  

Kaoru Ishikawa used concept of Total Quality Control with concepts of Deming 

and Juran and translated, integrated and expanded these concepts into the Japanese 

system.  His approach regarding quality is starting from top management to lower-

ranking employees so that company could be successful and sustainable.   

Taguchi, Japanese quality expert, developed an approach to optimize quality at the 

design stage. He developed the concept of the Quality Loss Function which focused on 

quality loss rather than quality. He explained the quality loss as “loss imparted by the 

product to society from the time the product is shipped”. His Quality Loss Function 

showed a reduction in variability, increasing in quality. His estimation was that 80% of 

all defectiveness caused by poor design, and he took the concepts of quality back to the 
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design stage so that the noise variables which disrupt production can be eliminated 

(Westcott, 2013).  

Philip B. Crosby developed an approach called ‘zero defects’. Even though, ‘zero 

defects’ was an approach improving quality, that does not mean workers never make 

mistakes, but also the company does not expect them to make mistake during their 

process. He suggested the same idea with Deming; 85% of quality problems can be 

stopped by management control. In 1979 ‘Quality is free’ in 1984 ‘Quality without 

tears’ has been published by him.    

Another contributor to the quality concept was Garvin who believed that if quality 

can be managed, first it must be understood. He published “Managing quality” (1988) 

and many more articles. Garvin have identified and examined the quality as eight 

critical dimensions. Garvin was one of the first people, who focused quality with its 

critical dimensions which is widely adopted throughout the world.  

Today, TQM is still an important quality improvement standard for any 

organization. With the introduction of many quality improvements approaches such as 

Six Sigma, and ISO 9001, TQM makes any organization or process of any production 

much better. 

2.2.2 Service Quality  

After 1950s, quality discussions have been changed from product quality to 

service quality due to the operations in service industry has become more important 

than product manufacturing.  

In 1960s, discussion was going around definition of service and differences 

between services and products.  One of the first people who defined differences among 

service and product was Regan who claimed that “intangibility, perishability, 

heterogeneity and ubiquity make the total comprehension of services difficult” (Regan 

1963, p. 58).   

The primary research was trying to determine what service quality meant to 

customers (Zeithaml al., 1996). Zeithaml claimed that due to characteristic of the 

service, it was hard to define and evaluate it (Zeithaml, 1981). Since in the previous 

research quality has been defined multi dimensional (Parasuraman, 1988) there was no 

agreement about how to evaluate the service quality (Cornin and Taylor, 1992). 
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Because of lack of consensus, service quality is most debated subject in service industry 

(Gupta and Chen, 1995).  

There are many different service quality models has been developed in various 

industries i.e. retailing and servicing industry. In 1982, Grönroos also defined service 

quality dimensions as functional aspect and technical aspect. Later ServQual by 

Parasuraman has been developed (1988). Later, WebServQual, an extension of 

ServQual, were proposed (Li et al., 2002). 

Among all models, ServQual which was defining and measuring service quality 

was the most cited and discussed article. ServQual had a significant impact on quality 

of service in literature and industry as well. ServQual was measuring performance (P), 

customer expectations (E) and quality as follows Q=P-E. 

After these studies, in 1997 Berry's and Parasuraman published another article 

regarding quality of system "Listening to the Customer-The Concept of a Service-

Quality Information System," This was another remarkable study which encouraged 

organizations to measure the quality of their customer service. An effective service-

quality information system (SQIS) has to periodically survey not only their customers, 

but also employees and competitors’ customers.  

2.2.2.1 Measuring Service Quality  

As stated before, even though service quality was hard to be defined and 

measured, various researchers defined service quality and tried to measure it (Lewis and 

Booms 1983Grönroos 1984, Parasuraman et al. 1985 and 1988, Carman 1990, Cronin 

and Taylor 1992, Teas 1993, Westbrook and Peterson 1998).  

Lewis and Booms (1983) looked at the service quality in customer perspective and 

claimed that service level delivered to customer has to be matched with customer 

expectations. Grönroos (1984) claimed that consumer’s measure (perceived) service 

quality by comparing their expectations with experiences of the service that they have 

received.  In addition, Parasuraman(1988) pointed out that “perceived service quality is 

viewed as the level of discrepancy between consumers’ perceptions and expectations”. 

2.2.2.2 Service Quality Measurement Models 
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Grönroos (1984) developed a model and e expressed that consumers were 

comparing the service experienced with the service expected when measuring service 

quality. The model attempted to understand how the quality of service given perceived 

by customers (quality from customer perspective). 

   

                 

             

 

 

Figure 2.2 Grönroos's perceived Service Quality model. 

If customers are happy about the service experienced, expectation of customer is 

fulfilled.  In other words, the experienced quality meets the expectations of the 

customer; which is called the expected quality.  

Grönroos's model was very  important and widely used  because it still reminds 

any company  that service quality is not just part of production or service but also the 

way how it is delivered to customers in crucial as well.  

One of the most discussed service quality measurement model can be seen in 

Figure 2.3 as conceptual model of service quality. There are 5 gaps between each level 

in the model. These gaps represent a group of problems which need to be fixed by 

service providers in order to satisfy customers.  

These gaps can be fixed easily if providers consider the problems. For instance, 

first gap is regarding management perceptions of consumers’ expectation and 

customers’ expected service. The reason behind this gap could be lack of quality 

research which should be done by university. If service provider searches for what 

customers want, they might fulfill the customers’ expectations. The other gaps can be 

seen be seen in below.  
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Figure 2.3 GAP model of service quality (Parasuraman et al. 1985). 

 

Although, ServQual has been improved by Zeithaml et al. (1990), used widely by 

many researchers and it has been criticized by many authors as well in terms of 

reliability and validity of ServQual scale (Cronin and Taylor 1992, Teas 1993).   

2.2.3 A Brief Overview for Human Computer Interaction and Usability  

Usability firstly has been defined under the human–computer interaction (HCI) 

studies. Usability has been accepted key factor designing the user interface 

(Shneiderman, 1998). The core usability concept and studies started with the discussion 

of HCI after 1980s.  

Human Computer Interaction has been started at 1960s when computers were 

scarce, expensive, bulky machines used for automatic calculations. Douglas Engelbart 

saw that computer has a potential to be as personal interactive tools and he started to 

improve computing hardware and software in order to increase the human intellect; 
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capabilities of users. Even though their perspective was inspiring, complex of the 

computer was hard to understand and their ideas somehow could not exist. 

Later at the Xerox Palo Alto Research Center (PARC) in the 1970s, Engelbart and 

other researchers developed the hardware and software, which was less complex for 

novice users. They influenced many developments such as mouse-based interactions, 

direct manipulation interfaces.   

The contributions to user interface by Apple Macintosh and Microsoft Windows 

in 1980s, lead some development on interfaces. First HCI was regarding graphic design 

and basic programming but later some practitioners realized that interactive software 

design is more important for them. Interactive system was supporting multimedia, 

multitasking which is more important than graphical design. After realizing this, 

researchers changed their studies to intelligent user interfaces Many HCI studies have 

been changed “from computers and graphical interfaces to usability evaluation, 

interaction design and user experience” (Roussel, 2014).  

HCI practitioners were interested how users interacted with the computer, and 

"...long lists of guidelines of good practices" were introduced (Dumas, 2007, p. 55).  At 

the end of 1980s, the "usability engineering" term has been used in the literature and 

practitioners conducted user testing and collected quantitative data from users (Dumas, 

2007, p. 55).  

In 1980, Ericson and Simon published " Verbal Reports as Data" which focused 

on using the Think Aloud Method has been introduced and this method used widely in 

usability evaluation of product or services.  

In1984, Macintosh computer interface has been introduced by Apple which has 

been influenced by Xerox technology.  In addition, “997 guidelines for Designing User 

Interface Software” was published by Smith and Moiser. Harry Hersh and Dick 

Rubinstein wrote “The Human Factor” the first book-length description of human-

computer interaction. 

In 1987, Ben Shneiderman published the “Designing the User Interface” book. 

Also, he published “The Questionnaire for User Interaction Satisfaction (QUIS)” based 

on the work at HCI lab at the University of Maryland. The method has been cited and 

used in usability studies.  



18 
 

 

In 1988, some papers, books have been published regarding usability (Whiteside, 

Bennett, & Holtzblatt, 1988). These publications were pointing out early goal setting, 

prototyping and iterative evaluation.  

 1990 is a mile stone for usability because root of today’s publication has been 

introduced in this year.  "Human Factors and Usability" which defined usability as a 

function of efficiency, effectiveness & satisfaction (the ISO 9241 pt 11 standard) has 

been published by Shackel. He made enormous contribution to usability methods 

because during last 3 decades many definitions have been introduced regarding 

usability however usability is still considered mainly in terms of these three aspects. 

Additionally, "Heuristic Evaluation of User Interfaces," has been published by Jakob 

Nielsen Rolf Molich. This article brought many contributions to usability evaluation 

method and accepted one of the most influential usability methods.  

In 1996, System Usability Scale (SUS), one of the most used and cited method, 

was published by John Brooke. 

In 1998, usability became a standard in ISO 9241. One of a new wave of books 

using the term User Experience, "Web Navigation: Designing the User Experience" was 

published.  "The Evaluator Effect in Usability Tests: Problem Detection & Severity 

Judgments--the first study document the "evaluator effect has been published by 

Jacobsen, Hertzum, and John.   

In 2000, Steve Krug published “Don't Make me Think”. Method brought usability 

testing to the masses using the same Think Aloud method from Ericson and Simon from 

20 years earlier. 

In 2002, "An Empirical Comparison of Lab and Remote Usability Testing of Web 

Sites have been published by Tom Tullis. It was the one of first publications about 

remote usability testing.  

In 2010, Beyond the Usability Lab: Conducting Large-Scale User Experience 

Studies has been published. 

In 2012, UPA was changed to the User Experience Professionals Association 

(UXPA).  

2.2.4.4 Relation between Usability and Quality 
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Some researcher defined usability as quality in use, ultimate quality factor. There 

are many studies found that usability and quality is related with each other and affects 

each other. (Bevan, 1995, 1999; Folmer and Bosch, 2004; Seffah et al., 2008) Since 

usability is accepted as quality according to some researchers, they claimed that 

usability could be applied to any products or services such as to traffic signs, cameras, 

books, alarm clocks, computers, usually to software applications, development and 

websites (Rubin and Chisnell, 2008,  Krug, 2006, Abran et al.,  2003). 

Therefore, quality of service become very important factor and has been found to 

be one of the most important factors for online transactions (Kim and Lee, 2002). In 

another study, Liang and Lai found that design quality of interface significantly affected 

consumers’ choices (Liang and Lai, 2000).  In a recent study, Ladhari defines usability 

as a component of quality for services (Ladhari, 2010) and Mack and Sharples defines 

usability as a critical dimension of product quality which affects product success (Mack 

and Sharples, 2009). 

As seen above, methods to measure the quality and usability have been discussed 

for several decades, and interestingly, there has been perception that usability and 

quality is related with each other and sometimes, they have been used instead of each 

other (Oztekin et al., 2009). It is known that “usability” appeared after product 

improvement process and quality studies.  

 

 

 

PRODUCT 
QUALITY 
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Figure 2.4 ISO/IEC Product quality model. 

The ISO/IEC 9126 determines usability as one of six characteristics (factors), 

under product quality model. Additionally, ISO/IEC 25010:2011 defines usability as 

sub-characteristic under quality. 

2.2.5 Literature Review for Usability 

Usability has a long history adventure before known all around world with it’s 

today popularity. It has been first mentioned in the Palm Beach Post in 1936, later 

during some product development process from 1943 to 1956 known in quality 

improvement process, and after 1959, under ergonomics science, also known as quality 

of computer systems (Shackel, 1959) and ease-of-use (Miller, 1971; Bennett, 1972), and 

later in 1979, usability has been used with human computer interaction heading 

together.  

"The Commercial Impact of Usability in Interactive Systems" has been written by 

John Bennett under the heading usability. In 1988 Ericson and Simon published "Verbal 

Reports as Data" which focused on using the Think Aloud Method that is used widely 

in usability evaluation of product or service.  

In 1985, "Designing for Usability: Key Principles and What Designers Think” has 

been published by J. Gould and Clayton Lewis. It was the first time user interface 

design has been discussed. In 1988, Ben Shneiderman published the “Designing the 

User Interface” book.  

He also published “The Questionnaire for User Interaction Satisfaction 

(QUIS)” based on the work at HCI lab at the University of Maryland. After these 

studies, 1988 is history of usability life cycle birth stage for the point of modern 

usability profession.  Usability is a core term in human–computer interaction (HCI), 

(Hornbaek 2006). Since human and computers (machines) interacted with each other, 

usability is part of human computer interaction.  

Number of studies related to web usability from 1997 tremendously has  increased 

year by year and number of researches on in the field of usability evaluation including 

web based usability evaluation were more than relative areas such as human computer 

interaction, software and web engineering by researches (Fernandez et al., 2011). While 
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usability studies have been increasing, definition of usability has been changed in its 

history, and there are many different definition of usability in literature currently.  

Usability is defined as ‘‘the capability to be used by humans easily and 

effectively’’ (Shackel, 1991, p. 24); "...the ease of use and acceptability of a system or 

product for a particular class of users carrying out specific tasks in a specific 

environment"(Bevan, 1991), “designing software applications which people find 

convenient and practicable for use “(Nielsen, 1993) ‘‘quality of use’’, and “quality in 

use” (Bevan, 1995, 1997).  Keevil described usability in computer science as “how easy 

it is to find, understand and use the information displayed on a web-based system” 

(Keevil, 1998).  

Usability means that people who use a product can do so quickly and easily to 

accomplish their own tasks. This definition rests on four points: (1) Usability means 

focusing on users; (2) people use products to be productive; (3) users are busy people 

trying to accomplish tasks; and (4) users decide when a product is easy to use (Dumas 

and Redish, 1999). Usually definition of usability is regarding context dependent 

(Newman and Taylor, 1999).  

 

 

Other definitions of usability with respect to years as follows:  

How well and how easily a user, without formal training, can interact with an 

information system or web site [where the information system or website is tested and 

not the user]” (Benbunan and Fich, 2001);  

"How well the intended users can interact with technology to carry out an 

assigned activity", "an interface that is workable and intuitive from the user's point of 

view", "usability research strives to improve both the efficiency and effectiveness of 

systems" (Hallahan, K. 2001); 

 “Ease of use” something that can be done easily the way how it is indented to and 

can be applied to any object which is used for some purpose (McNamara, 2003);  

“The effectiveness, efficiency, and satisfaction with which specified users can 

achieve goals in particular environments” (Hornbaek, 2006);  
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"Usability really just means making sure that something works well: that a person 

of average (or even below average) ability and experience can use the thing—whether 

it's a Web site, a fighter jet, or a revolving door—for its intended purpose without 

getting hopelessly frustrated" (Krug (2006); 

Strategic factors for software development (Juristo et al., 2007); 

“The ultimate quality factor” for software architecture (Seffah et al., 2008); "the 

degree to which a given piece of software assists the person sitting at the keyboard to 

accomplish a task, as opposed to becoming an impediment "(Levi and Conrad, 1998);  

The level of easiness and difficultness for systems which will determine the users’ 

success or failure (Insfran and Fernandez, 2008). 

Usable systems provides many advantages such as increasing productivity, 

reducing error (Lallemand, 2011, p. 299) and increasing comprehension of the content 

(Flavian et al.,  2006) and satisfaction for the users. Poor usability systems can cause 

more time to learn complex systems and more effort to correct the mistakes.  

Usability could be applied to any products or services such as to traffic signs, 

cameras, books, alarm clocks, computers, usually to software applications, development 

and websites (Rubin and Chisnell, 2008,  Krug, 2006,  Abran et al., 2003). 

Nielsen recently defined usability, as “Usability is a quality attribute that assesses 

how easy user interfaces are to use”. Also he claims that "usability" stands for to 

improving ease-of-use during the design process (Nielsen, 2012).  According to Nielsen 

usability has 5 principles which define usability, Learnability, Efficiency, 

Memorability, Errors and Satisfaction. 

Learnability: when first time they visit the web site, how easy to accomplish basic 

tasks? 

Efficiency: How quickly do users do things on web site once they learned the 

design?  

Memorability: Is it easy to remember things on web site in future visit? 

Errors: How many errors do users make and how severe they are? In addition, 

how easily can they make themselves correct? 
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Satisfaction: Are users satisfied enough after using the web site? 

However, Whitehead (2006) provides different principles for the usability of a 

website: 

Checkability: The system should allow the users to make sure the correct 

information is going in and going out of it. 

Confidence: Users should have confidence while using the system in terms of 

their capability.  

Control: Users have control over the system, especially when entering information 

and when taking information out of the system. 

Ease of Use: Easiness of the system while using. 

Speed: The system should be fast enough to be used. 

Understanding: The system should be clear and content understandable. 

Definition of the International Standardization of Organization, (ISO) is accepted 

one of the most common definition of usability in literature, which is ‘‘the extent to 

which intended users of a product achieve specified goals in an effective, efficient and 

satisfactory manner within a specified context of use’’ (ISO 9241). According to ISO 

(international standardization of organization), it is not possible to measure usability 

directly because usability must be considered as it has three components in order to be 

measured. Other ISO definitions are as follows: 

 

Table 2.1 Definition of ISO for usability. 
 

Standard Definition 

ISO 9126-1 
(2000) 

Under defined conditions, the capability of the software 
product to be understood, learned, and used attractively. 

ISO 9241-11 
(1998) 

“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.” 
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IEEE 600.12 
(1990) 

Ease of systems which allows user to learn, operate and 
prepare the systems or components.  

 

In addition, usability defined as “it is the property of the system that defines its 

degree of simplicity of use in terms of learning, storage and efficiency” (Cassino et al., 

2014), and “usability is the performance achieved and satisfaction experienced by 

system users” (Wagner et al., 2014)   

After all, usability can be defined as quality for the outcome of human and 

computer interaction. In addition, usability aims to remove obstacles between users and 

their desire; so that users achieve their purposes quickly, complete their tasks correctly 

as expected; and get satisfied while interacting with machines, products, or services. In 

addition, usability term has been used usually with software development, especially in 

web-based information systems. Furthermore, usability term has been used usually with 

software development and especially in web-based information systems. There is no a 

final definition for usability term because usability reflects a continue process of 

improvement over the time. Today is not usable for tomorrow because tomorrow 

requires more than before. For example, first computers and cell phones; they have been 

improved dramatically over the time from button-based to touch-based screen. Today 

button-based devices are not being used widely because people preference changed 

dramatically towards to more usable systems.  
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Figure 2.5 An example of a mouse used in 1968 (Andrew, 2016). 
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Figure 2.6 An example of a control panel. (Andrew, 2016). 

 

Over the years products such as control panels, mouse pads, and computers have 

been changed dramatically.  

 

 

 

 

 

 

 

 

 

 

 

Table 2.2 Definition of usability over the years. 
 

1. ‘‘the capability to be used by humans easily and effectively’’ (Shackel, 1991, p. 24) 
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2. "...the ease of use and acceptability of a system or product for a particular class of users 
carrying out specific tasks in a specific environment "(Bevan, 1991) 

3. “designing software applications which people find convenient and practicable for use” 
(Nielsen, 1993) 

4. It is important to realize that usability is not a single, one-dimensional property of a user 
interface. Usability has multiple components and is traditionally associated with these five usability 
attributes: learnability, efficiency, memorability, errors, satisfaction. – (Nielsen, 1993) 

5. “how easy it is to find, understand and use the information displayed on a web-based system” 
(Keevil, 1998) 

6. "the degree to which a given piece of software assists the person sitting at the keyboard to 
accomplish a task, as opposed to becoming an impediment "(Levi and Conrad, 1998).  

7. Usability means that the people who use the product can do so quickly and easily to 
accomplish their own tasks. This definition rests on four points: (1) Usability means focusing on users; 
(2) people use products to be productive; (3) users are busy people trying to accomplish tasks; and (4) 
users decide when a product is easy to use. - (Dumas and Redish, 1999) 

8. “a measure related to how usable or user-friendly the product, service, or system is “(Flowers, 
2000) 

9. “how well and how easily a user, without formal training, can interact with an information 
system or website [where the information system or website is tested and not the user]” (Benbunan and 
Fich, 2001, p. 151) 

10. how well the intended users can interact with technology to carry out an assigned activity", 
"an interface that is workable and intuitive from the user's point of view", "usability research strives to 
improve both the efficiency and effectiveness of systems" (Hallahan, K. 2001) 

11. “ease of use” something that can be done easily the way how it is indented to and can be 
applied to any object which is used for some purpose (McNamara, 2003), “the effectiveness, efficiency, 
and satisfaction with which specified users can achieve goals in particular environments” (Hornbaek, 
2006) 

12. "usability really just means making sure that something works well: that a person of average 
(or even below average) ability and experience can use the thing—whether it's a Web site, a fighter jet, 
or a revolving door—for its intended purpose without getting hopelessly frustrated" (Krug , 2006) 

13. “the list of strategic factors to be dealt with, especially in software development” (Juristo et 
al., 2007) 

14. “the ultimate quality factor” for software architecture (Seffah, 2008) 

15. "the ease or difficulty that user's experience with systems, [such as web applications], will 
determine their success or failure" (Insfran & Fernandez, 2008, p. 81) 

16. Nielsen recently defined as “Usability is a quality attribute that assesses how easy user 
interfaces are to use”. Also he claims that "usability" stands for to improving ease-of-use during the 
design process (Nielsen, 2012) 

17. ‘‘the extent to which intended users of a product achieve specified goals in an effective, 
efficient and satisfactory manner within a specified context of use’’ (ISO 9241) 

18. “It is the property of the system that defines its degree of simplicity of use in terms of 
learning, storage and efficiency” Empirical validation of an automatic usability evaluation method.  
(Cassino et al., 2014) 

 

 

 

 

 

2.2.5.1 Usage of Usability Techniques  
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Usability techniques are used widely in different research areas such as in health 

industry, web sites development, software improvement, products, mobile phones, 

automotive industry, and so on. 

Here are some research areas where usability techniques have been used recently:  

 In health industry for evaluating the usability of application or devices 

(Kaufman et al, 2006), mobile health technology (Brown et al, 2013, Leuthold et al., 

2007), designing web site for blind people (Leuthold et al., 2007), user buying 

preference for shopping (Lee and Kozar, 2011), web mining to find out user preference 

(Wu et al., 2014), Vehicle Information Systems (Harvey et al, 2010), smartphone 

interface (Choin and Lee, 2011), electronic shopping (Chen and Macredie, 2005), 

learning for disabled students (Yussof et al., 2013), e-Learning sytem(Masood and 

Musman, 2015, Biasutti, 2011), web sites usage for elderly people (Castillaa, 2015), 

software developmet with designer of the web site (Bruun and Stage, 2015), impact of 

the age on web usage (Wagner et al., 2014), governmental web site usability (Elling et 

al., 2012), university web sites (Sengel, 2013, Turan and Bayram, 2013).  

 

2.3 WEB SITE BASICS FOR USABILITY 

It is not easy to define the basic features of a usable web site because it depends 

on many factors. However, the most important way to find out what a usable web site is 

that whether it has customer’s perspective in designing of the web site, namely users 

has been considered when the web site designed or not. In order to put the customers in 

designing of the web sites mean that service providers have to know the customers, who 

they are, what they expect from the web site, their preference. A user preference is 

choice of alternatives, which alternative is better than other and it shows the feeling of 

users. There are many factors that make web sites usable for its users; such as quality, 

price, brand, performance and so on (Lee and Koubek, 2010).  

According to Nielsen, usability has 5 principles which define usability; 

Learnability, Efficiency, Memorability, Errors and Satisfaction.  

Learnability: when first time they visit the web site, how easy to accomplish basic 

tasks? 
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Efficiency: How quickly do users do things on web site once they learned the 

design?  

Memorability: Is it easy to remember things on web site in future visit?  

Errors: How many errors do users make and how severe they are? And also how 

easily can they make themselves correct?  

Satisfaction: Are users satisfied enough after using the web site? 

Flavia´n 2006 says that design should be with respect to (a) the ease of structure 

though website (b) simplicity of use though website (c) the speed which the users can 

find as quickly as possible what they looking for; (d) the perceived ease of site 

navigation, less time to accomplish desired, (e) the user control over the web site.  

Time to learn to use the site should as less as possible, close to zero; otherwise the 

site could disappear (Nielsen, 2000).   

Web sites should provide help and never use homonyms, synonyms, misspelled 

and confusing words. Wording has to be selected with respect to its purpose not for 

only designer perceptive but also to the actual target users.  

Documentation is supposed to be designed logically easily reachable. If the 

navigation makes the web site difficult to use, users/customers will go away.  

The links and pages must connect with respect to desired purpose; wrong link will 

make users   not satisfied. Even if web site has the right information in somewhere, if 

the user does not know where it is or how to find it, this could user unhappy and users 

will leave the web site (Marsico and Levialdi, 2003). 

Also some researchers offered different factors for a usable web site such as 

content, format, search-capability, aesthetics, and speed of web site (Lee and Kozar, 

2012 ).  

 

 

2.3.1 Web Site Usability 
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People mostly do their daily activities thru the web sites such as money 

transferring, online shopping, and watching their favorite shows and so on. However, 

developing a usable web site for customers is one of the most complicated issues in 

online world. If customers are satisfied with service experienced thru the web sites, they 

visit the web sites again. Dissatisfaction of the web site, due to poor interface, could 

result an unacceptable learning time of the content, too many clicks to navigate, and 

longer time of the web pages loading. If users have been offered more usable web sites 

by competitors, they might visit those web sites (Ratner, 2003). According to Nielsen, if 

customers cannot find what they look for, then they will not buy it (Nielsen, 2000). 

 

 
 
Figure 2.7 Part of the Hotmail registration process before usability testing 

(Andrew, 2016). 
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Figure 2.8 Design of the Hotmail registration after usability testing (Andrew, 

2016). 

 

The dialogue was redesigned as a “secret question” which is more logical word. 

Additionally, registration process explained clearly for each step.  

A research has found that if customers cannot find what they are looking for, 

potential sales will approximately drop by %50 or more. Additionally, if customers had 

a negative experience when they visit web site at first time, %42 of them do not want to 

return the web site again (Manning, 1998). In addition, Becker and Mottay expresses 

that users are running away from unusable sites which causes online business failures. 

Usability of web sites is sometimes regarding customer perception for the service 

experienced. Ben Sheiderman found that if web site change designs of interface such a 

color, position of elements, terminology of button, this could decrease the performance 

of the web site up to 25%.  

Majority of the web site sites violated the simple design principles. There are 

some evidences regarding how usability affects users’ behaviors as follows:  
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15 commercial web sites analyzed; even though users the test from correct home 

page, only 42% of the information was found by users. 

62% of web shoppers gave up looking for the item they tried to purchase online.  

51% compliance were with simple web usability principles such as "is the site 

organized by user goals?" and "does a search list retrievals in order of relevance?"  

What do they do when they could not find what they are looking for or what if 

they are not satisfied with the service they took from a web site? They would rethink 

whether or not it's right place, “Google it”, or visit the competitors web site. 

Before the usability concept, designer developing the web sites without thinking if 

there could be a problem for users. Spool (2009) claimed that after usability testing, 

there are many usability problems have been found and fixed which increased 

satisfaction of users and sales. The issues sometimes were just only removing some 

disturbing process for registration or changing the whole design of the web site but only 

adding search button or improving some section of web sites. For example, IBM reports 

that after redesigning of the web site, usage of search engine in the web site has been 

decreased %84 by users because the most used feature of web site was search engine. 

After redesigning the web site, the sales were increased by 400% because users were 

finding easily what they were looking for without using the search tool as they did 

before (Tedeschi, 1999).  

Users want the web sites to be more usable, easy to use and understand the content 

quickly. In addition, they are interested some special features such as download speed, 

trust, responsiveness, and empathy (Downing and Liu, 2011) 

Developers, researchers, and companies have seen the importance of usability 

studies. Therefore, the number of studies regarding web site usability has been 

increased since 1997. As it can be seen in the Figure 2.3, number of usability studies 

has been increasing over the years.  
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Figure 2.9 Number of articles regarding web site usability over the years (adopted 

from Fernandez et. al., 2011). 

The importance of usability studies resulted new techniques and methods for 

usability measurement. In the next section, some usability evaluation techniques will be 

reviewed. 

 

2.4 USABILITY EVALUATION TECHNIQUES  

There are many techniques used to improve the usability of interactive systems. 

Some of these methods measured the usability of web sites using guidelines and 

heuristics while others used different techniques such as questionnaires and user testing.  

These techniques can be classified as follows: guidelines for improving usability of a 

system (Smith and Mosier, 1986), heuristics to evaluate user interfaces (Molich and 

Nielsen, 1990), methods to predict usability problems (Walji et al., 2014), discussions 

on how to measure usability (Nielsen and Levy, 1994; ISO, 1998; Hornbaek, 2006, 

Walji et al., 2014; Fogli and Guida, 2014) and checklists to evaluate usability (Oztekin, 

2009; Lee and Kozar 2011, Elling et al., 2012). Some usability techniques which are 

used common in literature are shown below in Figure 2.2. Some usability methods used 

in literature will be explained briefly. 

 



34 
 

 

                              

 
 

         Figure 2.10 Usability techniques and their usage (Adopted from Quesenbery, 

2008). 

 

As seen in the Figure 2.2while some usability techniques can be applied with a 

few users, some needs more users. In addition, techniques can be applied early in 

project; some of them can be applied evaluation of design.  

Moreover, in Table 2.2, the methods can be divided in terms of techniques 

(inspection or test), type of data (quantitative or qualitative), the place where they are in 

life cycle, (beginning, design, after finish, or anytime-during process) and so on 

(Schriver, 1989). Furthermore, Table 2.2 provides more details for each method. In 

other words, the number of users needed, stage of life cycle, and type of data to be 

collected for each method can be seen in Table 2.2 in detailed format. For instance, a 

survey method can produce both qualitative and quantitative results. In addition, 

surveys can be used anytime in stage of life cycle. Detailed information for each 

method can be seen in the table. 

A/B Test  

Software 
Logging 

User 
Interview  

Card 
Sorting  

User Observation  

Heuristict/Expert 
Review 

 

WalkThroughs 

Think Aloud 
Method 

Satisfaction Survey  

Persona Testing 

Tree Testing  

Many Users 

Early in 
Project 

Evaluation 
of Design 

Few Users 
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Table 2.3 Usability methods with their features (Adopted from Andrews, 2016). 
 

METHODS 
Stage of 
Life 
Cycle 

Qualitative/ 
Quantitative 

Inspection
/ Test 

Number of 
Specialists/ 
Experts 

Number of 
Novice 
Users 

Explanation 

Software 
Logging 

Design Quantitative Test  1 to 2  20+ 
Better in early of 
project to collect 
data 

User 
Interview 

Design Qualitative Test  1 to 2   >3 
Results are very 
satisfactorily 

Card Sorting Anytime Quantitative Test  3 to 5                             100s 
Can be applied to 
anyone either 
expert or novice 

Tree Testing Anytime Quantitative Test 3 to 5                              100s 
Better after card 
sorting to check 
new design 

Persona Beginning Quantitative Test                    2 to 12 
 Generally 7-8 
people are enough 

User Testing/ 
Experimental 

Finished 
System 

Both Test  2 to 3  50+ 

Results are very 
satisfactorily, and 
usually 
Quantitative  

Remote 
Testing/ 
Experimental  

Finished 
System 

Both Test 2 to 3  50+ 

Results are very 
satisfactorily, and 
usually 
Quantitative 

Heuristics 
Evaluation 

Anytime Qualitative Inspection 3 to 5  NA 
Results are 
satisfactorily 

Walkthrough
s 

Anytime Qualitative Inspection 3 to 5  NA 
Results are 
satisfactorily 

Think Aloud 
Method 

Design Qualitative Test 2 to 4 3 to 5 
Results are 
satisfactorily 

Surveys Anytime Both Test 3 to 5 100+ 
Results are 
satisfactorily 

A/B Testing Finished 
System 

Quantitative Test 2 to 3 1000s 
Results are 
satisfactorily 

First Click 
Testing 

Anytime Quantitative Test 10s 100s 
More people 
leads powerful 
data 

 

Researchers have used a different terms in order to describe usability testing 

methods. According to Nielsen and Molich (1990), there are four terms to measure 

usability: Formally, Automatically, Empirically, and heuristically. Redish et al. (2002) 

defined usability testing as Automated, Inspection (a heuristic evaluation or cognitive 

walk-through), Performance (where users complete tasks), and Operational (system 

information such as download speed). 
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In addition, Whitehead (2006) determined usability testing as Inquiry (surveys, 

focus groups, interviews etc.), Inspection (heuristic evaluation or cognitive walk-

through), and Formal (list of task to complete). According to Hallahan (2001), usability-

testing methods are laboratory testing and alternative assessment (outside the laboratory 

setting).  

Traditional usability tests have been conducted in a laboratory environment by an 

evaluator. Usability testing can be applied to developers, human-computer interface 

experts, or representative end users (Levi and Conrad, 2008). Laboratory testing is a 

classic and one of the most reliable techniques in order to measure usability.  

Krug's (2006) define usability testing in laboratory simply as follow: 

If designer of a web site or owner of a product wants to know, whether the web 

site or software is easy to use, simply they need to watch some people and take notes 

while they use it. If the observer saw that users face with issues while using it, then 

designer or owner should fix it. 

When usability tests have been used in 1990s, it was a very expensive method. 

First, a usability lab with an observation room was necessary. In addition, it was 

believed that at least two video cameras in order to record the users' reactions while 

took the tests and hiring many people were necessary which could cost from $20,000 to 

$50,000. 

When websites are evaluated in laboratory environment, screen capture software 

is used to record mouse movements (Hallahan, 2001) and with these special programs, 

users can be evaluated in terms of effectiveness and efficiency as well as mention 

above. For example, whether they were able to complete the tasks shows effectiveness 

while how quickly the tasks were completed shows efficiency.  

He also explains that in the laboratory evaluator takes scoring sheets while 

watching the users. After data collected, it will be combined with the camera 

recordings, comments from the participant, questionnaires, and mouse-click data. In 

addition, a timer can be used while users start the task in order to see how quickly they 

completed the task assigned. "Together these multiple measures provide richer insights 

into the user's response than would be possible with a single measure" (Hallahan, 2001, 

p. 226). 
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Below, there is a summary of the usability procedures in a laboratory 

environment, 

1. Identifying the problem, developing the test question, explaining the purpose of 

study 

2. Determining what is going to be measured and which method is going to be 

used, 

3. Conducting a pilot test with evaluators and a couple users identify what 

participants and evaluator will do during the test, 

4. Selecting and planning measurements, defining tasks, writing the scenario, 

deciding the equipments, sheets, camera recording devices, questionnaire, and special 

tool for screen movement during the test, and number of evaluators, 

5. Identifying the population and inviting them to the test 

6. Collecting data during the test based on observation, recording devices, mouse 

movements, screen movements, timer, face impression, questionnaire, and at the end of 

the test feedbacks from users.  

7. Analyzing the data quantitatively and qualitatively, including subjective 

analysis by observers, content analysis of videotape, screen analysis by evaluator, face 

impression by evaluator, results of questionnaire, and completion time by evaluators. 

8. Summarizing the data and make comments on the result. (Adopted form 

Zimmerman et al., 1995, Hallahan, 2001, p. 227, and Rinder, 2012) 

In conclusion, in the laboratory or a controlled environment, usability testing 

provides more valuable and reliable feedback to researchers. However, the traditional 

version of usability testing needs more funding, longer time, and may not provide 

feedback right away to the researchers. Alternatively, methods and modification 

advised by Krug (2006) may provide useful results quickly. This could allow the 

organization/designer to conduct more frequent testing through design process.  

2.4.1 Heuristic Usability Testing 

Heuristic evaluation has been introduced by Nielsen and Molich(1990). He is one 

of the most common and widely used methods for finding interface usability problems.  
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An evaluator who analyzes the usability of interface conducts the technique. According 

to Nielsen, 3 and 5 evaluators can be enough to find out majority of the problems with 

web site interfaces. The main idea behind HE is to have a small set of evaluators 

examining the interface and evaluate the interface with the usability principles.  

"Nielsen stresses the importance of focusing heuristic evaluation on key criteria, 

rather than a litany of every possible problem" (Hallahan, 2001, p. 228).   

According to Nielsen and Molich (1990) He is a valid approach however it is not 

easy to conduct it. Although they claim that five evaluators are enough and more 

evaluator will not discover significantly better results, Redish et al. (2002) claim that 

twelve evaluators will give better results.  

Even though, He is inexpensive and can be performed fast, the results of HE could 

lead wrong analysis due to biases of the evaluator. Therefore, in order to get better 

result, five to twelve people should perform the evaluation (Hallahan, 2001, p. 228). 

2.4.2 Other Frequently Used Usability Testing Methods  

Card Sorting: A card sorting is one of the most popular ways in order to find out 

the structure of a web site. It gives an opportunity for users to decide which links or 

labels should be together in the web site, under what name these should be grouped.  

They organize set of items into groups, and then label the name of groups.  

Persona Test: The purpose of personas is to write a real character with 

backgrounds, goals, and values; so that evaluators have a reliable and realistic 

representation of their key audience.  

A/B Test: Putting 2 different design options for visitors who select which web site 

design option is best for them.  Companies such as Google, Amazon, and EBay used 

this method many times for their web sites.  

Surveys: They are an efficient and cost effective way in order to understand what 

users think about the web sites. A survey method is one the most used methods used for 

usability evaluation. Details regarding surveys will be explained in below. 

Remote Evaluation: Popularity of remote evaluation always increases. Evaluators 

and participants can be in different places. Participants can choose the time and place 
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for their convenience. Participants are asked to complete some tasks. Provided systems 

can measure participants’ task time completion, number of clicks, and other details.  

User Testing: It is one of the most used usability measurement method. 

Participants attend a room which is designed with special equipments such as cameras, 

recording devices, special eye-glasses. Participants are asked to complete some tasks. 

Evaluators observed the whole process and take notes for measurements.  

2.4.3 Combination of Usability Techniques 

For all techniques, only one single evaluator is not satisfactorily enough to detect 

the majority of the usability. Therefore, some researchers combined several methods 

and proposed new one in order to obtain more accurate results such as combination of 

questionnaires, interviews, think aloud method, users testing, heuristics evaluation, and 

so on (Fernandez et al., 2011, Yussof et al., 2013, Waljia et al., 2014). 

A study (Virzi et al., 1993) compared three methods and found that each method 

found almost equal number of problems and suggested heuristics and think aloud 

methods are more sensitive and uncovering more problems in user interface.   

In Another study (Fu et al., 2002) user testing and heuristic evaluation, method 

has been compared. Weaknesses and strengths of both methods have been discussed. 

 

2.5 RESEARCH TECHNIQUES REGARDING WEB SITE EVALUATI ON 

There The necessity for evaluation of quality and usability of the web sites has 

been discussed on many articles (Oztekin et al., 2009, Elling et al., 2012). There are 

many techniques used to improve the usability of interactive systems. Some of these 

methods measured the usability of web sites using guidelines and heuristics while 

others used different techniques such as questionnaires and user testing.  These 

techniques can be classified as follows: guidelines for improving system usability 

(Smith and Mosier, 1986), heuristics to evaluate user interfaces (Molich and Nielsen, 

1990), methods to detect usability problems (Walji et al., 2014), discussions on how to 

measure usability (Nielsen and Levy, 1994, ISO, 1998, Hornbaek, 2006, Walji et al., 

2014, Fogli and Guida, 2014) and checklists to evaluate usability (Oztekin, 2009, Lee 

and Kozar 2011, Elling et al., 2012). In addition, some researchers proposed hybrid 
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techniques combining several methods such as questionnaires, interviews, think aloud 

method, users testing, heuristics evaluation, and so on (Fernandez et al., 2011, Yussof et 

al., 2013, Walji et al., 2014). 

 

2.6 COMPARISON OF WEB SITE METHODOLOGIES  

The Most of the studies claimed that they developed some usability techniques but 

they have some validity and/or reliability issues (Muyllea et al, 2003, Oztekin et al, 

2009, Elling et al., 2012). The majority of studies only collected data from using 

surveys without asking users’ opinions for the websites. The feedbacks as qualitative 

data could uncover the majority of the usability problems where surveys only detect 

some of them (Walji, et al., 2014).  Walji et al. (2014) claimed that survey only found 

18% of the usability problems where user testing and interview discovered 54% and 

24% of the problems respectively. Combining methods will increase the chance to 

uncover the usability problems (Marsico and Levialdi 2004, Walji et al., 2014).  

In addition, there is confusion about the dimensions of usability and its definition.  

factors While satisfaction, learnability, and  memorability has been defined under 

usability (i.e. ISO-9241, Nielsen, 1998), some researchers claim that satisfaction 

belongs to cognitive studies because it belongs to the emotional sphere, learnability and 

memorability are related with effectiveness because they enable users to complete their 

purposes (Fogli and Guida, 2014).  

In this context, there is an emerging need for definition of usability and its factors. 

Additionally, a valid and empirically reliable method for web site usability evaluation is 

still needed.  

Furthermore, most web site usability evaluation methods have some problems 

such as number of tasks which users were asked to complete while navigating on web 

sites before evaluating them. In order to uncover usability problems of a system, users 

have to spend more time on web sites to become familiar with them. In this way, the 

interaction between participants and system, as well as quality of response could be 

increased.  

Since user testing uncovers more problems (Walji et al, 2014) compared to 

questionnaires, in order to increase the quality of questionnaire, participants’ time spent 

on the web site should be increased. For instance, some authors only used a survey with 



41 
 

 

a few tasks (e.g., see Oztekin et al., 2009) and some other did not even clearly explain 

the number of the tasks (Delice and Gungor 2009, Belanche et al., 2012, Wu et al, 

2014). 

Taking these into account, in order to construct a new instrument, we have 

benefited from the System Usability Scale (SUS), (Brooke, 1996), the Website Analysis 

Measurement Inventory (WAMMI), (Kirakowski et al., 1998), the Website User 

Satisfaction Questionnaire (Muylle et al., 2004), Nielsen Heuristics (HE), (1994), 

ServQual (Parasuraman etl al., 1988),  Web Service Quality (Web-ServQual), (Li, 

2002), Website Evaluation Questionnaire  (WEQ), (Elling et al., 2012) and Usability of 

Web-based Information Systems (UWIS), (Oztekin et al., 2009). Additionally, we 

considered some of quality and usability dimensions together because there are some 

studies claiming that some of usability and quality dimensions are the same (Oztekin et 

al., 2009).  

The reason why we choose the abovementioned checklists and Nielsen Heuristics 

is because the System Usability Scale, WAMMI, the Website User Satisfaction 

Questionnaire, Nielsen Heuristics, ServQual, WebServQual are one of the most used, 

discussed or validated approaches (Elling et al., 2012, Oztekin et al., 2009). 

Additionally, UWIS and WEQ have been selected because these approaches are used 

for informational web sites and they are relatively new studies about usability 

assessment. Moreover, while WEQ focuses on the System Usability Scale, WAMMI, 

the Website User Satisfaction Questionnaire and some other checklists, UWIS benefits 

from the Nielsen Heuristics, ServQual, WebServQual and so on. We selected these two 

methods because of their comprehensive comparisons.  

A questionnaire for web site evaluation should be available for general purpose 

and open for analysis to assess the quality of the web sites. Second, the purpose of the 

questionnaire should be clear. Third, a questionnaire should have clearly defined 

factors, which evaluate the usability of the web sites. Fourth, it is important that the 

scale constructed should be reliable and valid (Elling et al., 2012).  

Many questionnaires are constructed according to these principles in order to be 

simple and cost-effective. In addition, these questionnaires are designed to be applied to 

various web sites and provide different results for usability evaluation.  
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The System Usability Scale (SUS) (Brooke, 1996) consists of ten items. 

Participants can express their opinions with five-point Likert scales. In SUS, there are 

two dimensions: usability with eight questions and learnability with two questions 

(Lewis and Sauro, 2009).  The result of the evaluation is determined with a SUS score 

between 0 and 100. SUS score can be used to compare the web systems. SUS is a 

simple and short questionnaire and can be used even with small sample sizes (Tullis and 

Stetson 2004). However, SUS does not provide a thorough impression for the usability 

of a web site since it has limited number of questions. In addition, it is debatable that 

SUS can be applied to an informational website (Elling et al., 2012). 

The second questionnaire, which is mentioned frequently in usability literature, is 

the Website Analysis Measurement Inventory (WAMMI). WAMMI has 20 questions 

with five-point Likert scales. There are five dimensions in WAMMI: attractiveness, 

controllability, efficiency, helpfulness, and learnability. WAMMI can be used for most 

of the web sites and it is suitable for benchmarking. However, there are some concerns 

about reliability and validity issues of WAMMI (Elling et al., 2012).  

The third questionnaire is the Website User Satisfaction Questionnaire by Muylle 

et al. (2004). This questionnaire was developed for the evaluation of commercial 

websites. 60 questions have been tested with 837 website users. 11 sub-dimensions 

have been defined under 4 main dimensions. Reliability of the dimensions is between 

0.74 and 0.89.  This questionnaire is not designed for informational websites (Elling et 

al., 2009). 

Fourth method for measuring service quality is ServQual approach. ServQual has 

been developed by Parasuraman et al., (1988) with 7 dimensions and used widely by 

many researchers. However, it has been criticized by many authors in terms of 

reliability and validity of the scale (Cronin and Taylor 1992, Teas 1993).   

The fifth method is web version of ServQual, the web-based ServQual which has 

been developed with six dimensions and 28 checklist questions by Li et al. (2002). This 

approach does not evaluate web site quality with a quantitative model (Oztekin et al, 

2009).  

The sixth method is UWIS which has 7 dimensions with 24 questions. This 

method is design for informational web sites. However, this method does not evaluate 

the web sites with qualitative model. In addition, the number of tasks is insufficient. 
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Moreover, this model does not have some important dimensions of the usability. For 

example, UWIS does not have Aesthetics and Clarity and Visibility dimensions.  

The seventh method is WEQ which has 7 dimensions with 24 questions as well. 

Even though this method was designed for informational web sites, it only focuses on 

quantitative results and does not have some important dimensions of the usability as 

well. For instance, WEQ does not have Responsiveness and Controllability dimensions. 

Moreover, this method does not clearly explain the number of tasks.  

The eighth technique selected for usability evaluation is Nielsen’s Heuristics 

(1994). It has 10 different suggestions about web site usability. Even though Nielsen’s 

Heuristics is inexpensive, and can be performed fast, it has some drawbacks as well. 

First, it is not a questionnaire or a test and it does not provide a quantitative approach. 

In addition, the results of Nielsen’s Heuristics could be misleading due to biases of the 

evaluators. 

Among these abovementioned methods, none of them collects participants’ 

opinions after questionnaires in order to get qualitative data from users. In addition, 

number of tasks is either not explained clearly or less than necessary because users do 

not spend time on the web site sufficiently in order to evaluate it. Moreover, some 

checklist items of these methods need to be improved because usability of web site is 

changing continuously. Therefore, some features of web sites are becoming more 

crucial for users such as Controllability, Clarity and Visibility, and Technology (as 

Efficiency). There are insufficient details in previous checklists regarding those 

dimensions. Furthermore, some important aspects of questionnaires have not been 

stated clearly; such as details of content validity, pilot study for reliability, and sample 

size calculation. Lastly, those questionnaires have not explained a guideline regarding 

how the instruments have been constructed systematically for web site usability 

evaluation.  

Therefore, there is a need to construct a well-founded, comprehensive web site 

evaluation methodology which considers these abovementioned issues. In this study, we 

have developed a new questionnaire for user interface (QUIN) which will be described 

in detail below. 
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Table 2.4 Comparison of usability evaluation methods 

the Website User 
Satisfaction 

Questionnaire 
WAMMI 

the System 
Usability 

Scale (SUS) 

ServQual 
(Parasuraman,1988) 

and WebSerQual          
( Li, 2002) 

10 Usability 
Heuristics(Nielsen, 

1994) 
WEQ UWIS 

Ease of use Attractiveness Usability Tangibles Match between 
system and the real 

world 

Ease of use Navigation 

Entry guidance Helpfulness Learnability Reliability Visibility of system 
status 

Hyperlinks Integration of 
communication 

Structure Efficiency  Responsiveness User control and 
freedom 

Structure Controllability 

Hyperlink 
connotation 

Learnability  Assurance Help and 
documentation 

Comprehension Responsiveness 

Speed Controllability  Empathy Consistency and 
standards 

Completeness Assurance 

Relevance   Quality of information Aesthetic and 
minimalist design 

Lay out Reliability 

Accuracy   Integration of 
communication 

Flexibility and 
efficiency of use 

Relevance Quality of 
information 

Comprehensibility   Call-back systems Error prevention Search option  

Completeness   Web Help users recover 
from errors 

  

Layout   Competence Recognition rather 
than recall 

  

Language       



45 
 

 

2.7 QUESTIONNAIRES 

 

Questionnaire is one of the most used, traditional, cost-effective, and efficient way to 

collect data for usability evaluation (Ozok, 2008, Elling et al., 2012). Questionnaires can be 

used with other evaluation methods as well. When participants are being observed during a 

user test, they could complete some tasks and answer survey questions. They may provide 

great results if they are applied correctly.  

 

However, surveys have some potential problems while collecting data that could 

affect their quality. These problems can be classified as less control over the survey and 

participants due to high number of participation and undesired participants, the non-

response error (unwillingness to participate in the survey), sampling error (not all users 

have the same chance when starting the survey such as using different machines, smart 

phones or laptops) (Couper,2000).  In addition, lacks of user attention, selection of sample, 

concern on privacy are other problems regarding surveys. Moreover, the accuracy of the 

answers, scale to decide the level of opinions (could be perceived differently by each 

participant), expected benefit and perception on the importance of survey can be mentioned 

as other concerns on quality of surveys (Heerwegh and Loosveldt, 2008; Galesic and 

Bosjnak 2009; Couper, 2000, Tourangeau et al., 2000; Tourangeau, 2003, Elling et al., 

2012). Furthermore, surveys may not find all usability problems (Walji et al., 2014).  

Therefore, there is a need to improve the quality of surveys for usability evaluations.   

 

Some steps are needed to be taken to avoid the abovementioned concerns. In this 

study, the participants completed a group of tasks regarding the web site, then they 

responded to a set of questions. Navigating across the web site, spending time to complete 

the tasks result in more reliable responses. Secondly, participants were invited by email for 

heterogeneity and to avoid undesired participation. Participants completing the survey were 

from a variety of disciplines such as engineering, management, theology, art and science, 

prep school and so on. Participants are asked to take survey through computer in order to 

prevent the sampling errors.  Thirdly, teachers have explained the importance and benefits 

of the survey in class. Fourthly, participants have been rewarded with grades to increase the 

participation and in order to avoid the non-response rate. Additionally, it has been 
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mentioned at the top of the survey that participants privacy will be protected; their name 

and response will not be shared with anyone. Moreover, a brief guideline before survey has 

been stated to clarify how to put their valuable opinions into the survey; the scale for 

determining level of opinion. Finally, time flexibility for completing survey has been 

offered; they have been told to complete the questionnaire whenever/wherever they want to 

so participants would spend their time and express their opinions in natural environment 

without any pressure (Spyridakis et al., 2005).  
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CHAPTER 3 

 

INSTRUMENT CONSTRUCTION 

 

In this chapter, a methodology will be described regarding how a new instrument can 

be constructed. 

 

 

3.1 CONSTRUCTION OF INSTRUMENT FOR USER INTERFACE  

Before constructing an instrument, there is a need to define a guideline for checklist 

construction process. Figure 3.1 shows how the instrument has been constructed 

systematically.  

The process for the instrument construction has been started with defining factors for 

usability and their corresponding questions by reviewing literature. After detailed literature 

review for usability as seen in Table 3.1, dimensions of the QUIN instrument, which have 

been mentioned from different checklists or questionnaires, have been selected. 

Afterwards, a case study has been applied in order to collect data. Finally, reliability and 

validity of the instrument has been checked as seen in Figure 3.1.   
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Figure 3.1 The Process of QUIN Construction (adopted form Saraph et al. 1989). 

.  

LITERATURE REVIEW, IDENTIFICATION OF CRITICAL FACTOR FOR USABILITY 
MEASUREMENT (DIMENSIONS) 

 

SAMPLE SELECTION AND SAMPLE SIZE CALCULATION 

INITIAL SELECTION OF SPECIFIC USABILITY CHECKLIST ITEM TO MEASURE 
EACH USABILITY FACTOR (SUB-FACTORS SELECTION) 

ARE CHECKLIST ITEMS 
REPRESENTING EACH USABILITY 

FACTOR CONSISTENT? 

IS THE ASSIGNMENT OF ITEMS 
TO EACH SCALE PROPER? 

INSTRUMENT (CHECKLIST) 

YES 

NO 

NO 

IS MEASURE 
(SCALE) VALID? 

IS CONTENT DESIGNED 
TO ACCOMPLISH  

WHAT IS INTENTED TO 
BE? 

YES 

 
DELETE OR EDIT 
ITEMS TO MAKE 
SURE ITEMS ARE 

DESIGNED 
ACCORDING TO 
THE PURPOSE 

IS INITIAL 
SCALE 

RELAIBLE? 

NO 

 
DELETE ITEM THAT 

WILL INCREASE 
RELABILITY 

YES 

QUESTIONNAIRE DISTRIBUTION 

DATA COLLECTION 

DELETE ITEM 
THAT WILL 
INCREASE 

CONSISTENCY 
NO 

DELETE ITEM 
WHICH HIGHLY 

CORRELATE MORE 
THAN ONE 
DIMENSION 

YES 

NO 

YES 
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Table 3.1 Comparison of QUIN method with other checklists. 

 

 

the Website User 
Satisfaction 

Questionnaire 
WAMMI 

the System 
Usability 

Scale 
(SUS) 

ServQual 
(Parasuraman,1988) 

and WebSerQual          
( Li, 2002) 

10 Usability 
Heuristics(Nielsen, 

1994) 
WEQ UWIS QUIN 

Ease of use Attractiveness Usability Tangibles Match between 
system and the real 

world 

Ease of use Navigation Easiness 

Entry guidance Helpfulness Learnability Reliability Visibility of system 
status 

Hyperlinks Integration of 
communication 

Clarity and Visibility 

Structure Efficiency  Responsiveness User control and 
freedom 

Structure Controllability Controllability 

Hyperlink 
connotation 

Learnability  Assurance Help and 
documentation 

Comprehension Responsiveness Responsiveness and 
Help 

Speed Controllability  Empathy Consistency and 
standards 

Completeness Assurance Completeness(System 
Assurance and 

Reliability) 

Relevance   Quality of 
information 

Aesthetic and 
minimalist design 

Lay out Reliability Aesthetic           
(layout) 

Accuracy   Integration of 
communication 

Flexibility and 
efficiency of use 

Relevance Quality of 
information 

Efficiency (Speed) 

Comprehensibility   Call-back systems Error prevention Search option  Information Quality 

Completeness   Web Help users recover 
from errors 

  Search 

Layout   Competence Recognition rather 
than recall 

   

Language        
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3.2 UNIQUE FEATURES OF QUIN METHODOLOGY 

The goal of this study was to present a novel checklist. Therefore, QUIN 

methodology was aimed to fulfill the gap regarding definition of the usability factors for 

the web sites. Since, still there is no consensus on the factors and evaluation methods of 

usability (Oztekin et al, 2009, Fogli and Guida, 2014), a unique checklist was needed to 

be constructed. There are six remarkable features of the QUIN methodology as 

following: 

Firstly, QUIN has two primary data collection sections: quantitative data as survey 

questions and qualitative data as user feedbacks.  The methodology is designed with 

respect to most valid and popular usability evaluation methods, checklist and guidelines. 

Supporting the quantitative data with qualitative findings has not been studied widely in 

literature because using only a survey without user feedbacks cannot find all usability 

problems.   

Second remarkable aspect of the QUIN is the extra dimensions, which have not 

been well-mentioned among these checklists and guidelines such as efficiency, 

controllability, and clarity and visibility. Those dimensions have been added in QUIN 

instrument. 

Third important feature of the methodology is the number of tasks and their 

details. QUIN has 6 tasks which have been explained clearly. Most of the previous 

studies do not explicitly state number of tasks and their details. Users need to spend 

time on web sites in order to experience usability of the systems (Elling et al, 2012).  

For instance, giving a few tasks to users and asking them to respond to many questions 

would not produce reliable results because users can achieve these tasks easily without 

examining all features of the web sites or complete the tasks by using only search option 

without navigating the web site. Increasing the number of tasks will enforce the 

participants to experience the web site.  

The fourth remarkable feature of the methodology is the tasks which have been 

spread across the survey because in this way, users could experience the web site. For 

example, when users start the survey, they are asked to complete 2 tasks and answer 6 

questions. Afterwards, participants are asked to complete 2 more tasks and respond to 
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10 more questions. Finally, they are asked to complete last 2 tasks and respond to last 

13 questions.  

The fifth remarkable feature of the methodology is the number of participants 

which has been decided according to Yamane’s formula (1967). Required number of 

participants is calculated in order to increase the quality of sample. Insufficient 

participation may not reflect the population correctly; also may produce wrong results 

which could decrease the quality of the survey analysis.  

Final important feature of the QUIN is the expert evaluation for content validity, 

pilot study for reliability, which has not been clearly explained in most of the previous 

studies. In other words, the number of experts for content validity and number of 

participant in pilot study for the reliability of instrument have been stated clearly in 

QUIN methodology. 

For instance, QUIN includes all WAMMI factors, one of the most valid and 

widely used questionnaires. As seen in Figure 3.3, QUIN includes all dimensions of the 

WAMMI, also QUIN has more dimensions, which are important for users and cannot be 

ignored. In addition, QUIN covers most of Nielsen Heuristics and ServQual method. 

Moreover, looking at the other methods at Table 3.1, it can be seen how QUIN covers 

almost all of the methods such as SUS and WEQ.  

 

 

 

 

 

 

 

 

 

 

 

Figure 3.2 Dimension of QUIN compared to WAMMI 
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Additionally, QUIN is that it includes the perspective that is more comprehensive. 

For example, QUIN includes Efficiency (as speed), Easiness (includes learnability and 

memorability), and Aesthetics (as layout), Controllability (includes personalization, 

customization) even though some of them are mentioned partly/separately. Almost none 

of the abovementioned methods include all dimension/factors of QUIN, which uncover 

the real usability problems.  Furthermore, QUIN is the feedbacks collected from users, 

which uncovers the usability problems from different perspective. Therefore, it can be 

stated that QUIN with extra factors and feedback support has a potential to bring a new 

perspective for evaluating usability of the informational web sites.  

 

 

 

 

 

 

 

 

 

 

 

 

 
 

Figure 3.3 Dimension of QUIN compared to WEQ 

 

 

Completeness and Relevance in WEQ is almost the same with Information Quality 

Dimension in QUIN. In addition, Ease of use and Structure and Comprehension 
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Easiness dimension in QUIN has extra dimensions as learnability and memorabality. 

QUIN had Search Option however; it has been deleted after factor reduction because 

Search Option in the student portal of the university was not working properly which 

caused inconsistent data for SPSS. Hyperlinks in WEQ are almost the same as 
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QUIN dimensions have been defined based on 29 equally distributed questions 

from the quality, and usability assessment approaches. In addition, at the end of QUIN 

questionnaire, participants’ opinions have been collected. Qualitative data from the 

participants such as what they liked or disliked about the web site when completing the 

tasks and responding to the related question have been gathered. In addition, as 

explained before, QUIN questionnaire includes six tasks, which have been divided into 

three parts. In this way, participants have really experienced the web site and answered 

questions. The number of tasks was designed to make sure that users really experience 

the web site, which is a plus for QUIN compared to other questionnaires.  

 

Moreover, QUIN has been developed as an online survey, which is more usable, 

and cost-effective option for data collecting compared to paper based questionnaire.  In 

addition, QUIN has been distributed to actual users because only participants who have 

student id could enter the student portal to complete tasks. This consideration is one of 

the most important issues in online surveys (Elling et al, 2012). 

 

3.3 QUIN MEASUREMENT MODEL 

 

In QUIN evaluation method, the questions (observed variables) load on 

dimensions (latent variables). First order latent factors compose the second order factor 

namely usability. The purpose of the structure is to see how factors explain usability. In 

other words, the question “how many factors does usability has?” is tried to be 

answered.  In addition, each factor weight has been investigated in this method. Each 

first latent factor would be measured with an observed variable and the second order 

latent variable would be measured with first latent factors. We used AMOS 22 in order 

to measure the weights between second order latent factor, first order latent factors and 

observed variables.   

 

Furthermore, user feedbacks will be collected at the end of each questionnaire. 

User feedbacks will be compared with questionnaire responds. This enriched 

comparison will help to define real usability problems and factors.  
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Figure 3.4 The Structure of QUIN model. 

 

The questionnaire is designed to collect two types of data: a quantitative 

evaluation with 29 questions with 5 point Likert scale (23 final version of question), and 

open-ended field where participants express their opinions freely. 

The goal of the study is to present a new web site usability evaluation approach to 

literature involving users’ perspectives which practitioners and scholars can utilize 

while designing web sites.  
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Steps in the research were: 

1. Introducing and defining a web site usability evaluation instrument; 

2. Identifying the underlying dimensions of the usability checklist and sub 

factors; 

3. Empirically validating the instrument; 

4. Supporting the instrument with user feedbacks; 

5. Determining critical usability problems considering quantitative and 

qualitative results; 

6. Offering solutions to the problems; 

7. Giving recommendations for future studies. 
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CHAPTER 4 

 

IMPLEMENTATION 

 

 

4.1 DISTRIBUTION PROCESS OF THE QUESTIONNAIRE 

In this chapter, the reliability and validity of methodology will be reviewed. Since 

QUIN methodology can be applied to informational web sites, a university web portal 

was selected as case study.  Some important steps will be explained before distributing 

the survey to the participants.  

4.1.1 Sample Size Calculation  

In order to determine the sample size required, Yamane’s formula (1967) has been 

used. For 95% confidence level, the required sample size is calculated as follows:  

 

 

n = sample size required 

N = total population (13929) 

e = error tolerance (5%) 

 = 387.75 

 = 388 required participants. 

 

Even though 415 responses for the survey invitation have been obtained, 26 

participants dropped out somewhere in the survey. In addition, not all participants 

responded to the survey seriously. Thus, 40 participants (9.7%) were deleted from 

dataset. Moreover, whoever responded to 25 out of 29 questions using the same scale 
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was excluded from the survey (Elling, et al., 2012). In that way, we eliminated 43 more 

participants and finally had 346 respondents which were slightly lower than the desired 

number.  However, according to the formula, required sample sizes with corresponding 

error tolerances can be listed as follows:  

 

 

Table 4.1 Required sample sizes with their corresponding error tolerances. 
 

E n 

0.01 5821 

0.02 2120 

0.03 1029 

0.04 598 

0.05 389 

0.0531 346 

0.06 272 

0.07 201 

0.08 155 

0.09 122 

0.1 99 

 

 

As seen in Table 4.1, even though required sample size is 388 for 95% confidence 

level, the number reached (i.e. 346) has 5.31 % error tolerance corresponding to 94.69% 

confidence level, which is highly acceptable. In addition, according to Rigdon(1998), 5 

or 10 observations per survey question would be satisfying enough while we had 346 

people for 29 questions.  

4.1.2 Content Validity Before Distribution 

Before distributing the questionnaire, content validity has been checked in order to 

make sure whether the questionnaire is appropriately designed for what it is intended to 

be with the help of two researchers who have publications on usability. In addition, four 

faculty members reviewed the questions in QUIN and suggested some corrections.   
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4.1.3 Reliability Test  

After determining the sample size, a pilot study has been conducted to check the 

reliability of the instrument. While Isaac and Michael (1995) and Hill (1998) suggested 

10–30 participants would be enough, Julious (2005) claimed that 12 participants would 

be ideal for the reliability of pilot study. In this aper, the pilot study with 20 students has 

been performed before distributing the survey.  

For reliability of pilot study, IBM SPSS 20 statistical software is used. Cronbach's 

alpha value has been obtained as 0.914 for the reliability of the scale, which confirms 

internal consistency. 

4.1.4 Construct Validity of the Questionnaire  

According to Cao and Dowlasthahi (2005), there are three ways to assess the 

construct validity: unidimensionality, discriminant, and convergent validity.  

Unidimensionality gives a proof that a dimension is a single latent construct. 

There are two ways to find out unidimensionality of a measure: Exploratory factor 

analysis (EFA) and Confirmatory Factor analysis (CFA). In this study, EFA was used to 

explore the dimensions of the usability.   

Discriminant validity refers that different constructs should be dissimilar (Burns 

and Bush, 1995). In order to check discriminant validity between constructs, we used 

the Average Variance Extracted (AVE) and the squared-correlation between two 

constructs. According to Fornell and Larcker (1981), in order to assess the discriminant 

validity, square-root of AVE for a construct should be greater than the correlations 

involving the construct. Moreover, AVE for each construct should be greater than 0.50 

(Fornell and Larcker, 1981). 

Convergent validity can be tested by factor loading, Composite Reliability (CR) 

and AVE (Fornell and Larcker, 1981).  An acceptable factor loading value should be 

greater than 0.5. However, if it is equal to 0.7 or above, it is considered good.   

Secondly, CR is another way to check convergent validity. CR measures the level 

of variance captured by a construct versus the level due to measurement error. The 

acceptable value of CR is 0.7 and above (Hair et al., 2010).  
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CR can be calculated as follows: 

  

 

 

 

 

CR  : Indicates  composite reliability 

     : The standardized factor loading 

 

 

The third method to check convergent validity is Average Variance Extracted 

(AVE). If AVE is more than 0.5, it is considered acceptable. (Hair et al., 2010). It is 

calculated as:  

AVE  

 

AVE: Average variance extract 

     : The standardized factor loading  

n      : The number of items on a dimension 

 

4.3 DATA COLLECTION 

In this study, we utilized the QUIN instrument. We aimed to collect both 

quantitative and qualitative data as seen in Figure 5. The process for quantitative data 

collecting was survey questions. In addition, we collected qualitative data asking the 

opinions of the participants at the end of each questionnaire. QUIN is composed of five 

sections; first section is background information, successive three sections include the 

questionnaire and six different tasks, using 5 point Likert scales (i.e. 1.Strongly 

Disagree; 2. Disagree; 3.Neutral; 4. Agree; 5. Strongly Agree), and last part is a field 

where users freely comment on the problematic issues of the web portal. 

The study is applied to 2015-2016 academic year. In order to define the 

demographic factors, some question has been asked as seen in Table 4.2.  
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Table 4.2 Demographics of participants. 
 

Factors  Category  % 
Gender  Male  51 

Female  49 
   Grade First  16 

Second 30 
Third 24 
Fourth 26 

Graduate  3 
   Weekly computer usage 

online  
Never   0 

1-6 hours 52 
>=7  hours  48 

   Myfatih Visits Weekly Never   5 
1- 6 times 67 
 >=7 times 28 

                          

Investigating the demographics factors, we can see that the percentage of male and 

female is almost equal. Additionally, the percentages of respondents’ classes are close 

to each other except the percentage of graduate students. A remarkable outcome is high 

proportion of the participants, 28%, are visiting university student portal more than 7 

times a week and 52% of users using the portal 1 to 6 times a week. Thus, most of the 

users are very familiar to system. Throughout the questionnaire, participants are asked 

to complete some tasks. The reason behind this idea is to make sure participants are 

responding to the questions with the experience they just had while accomplishing the 

tasks. Otherwise, participants would respond to the questions with their past-experience, 

which could generate inadequate results. Tasks were as follows: 

Task 1: Please find out how many hours you are available on Thursday on your 
school schedule. 

Task 2: Please read the last message coming from the university and mark it as 
“read”. 

Task 3: Please help one of your foreign friends who asked you to help him/her to 
change the language of the system to English. 

Task 4: Please find the details of a course you take this year. 

Task 5: Please find the place in the system where your GPA is recorded.  

Task 6: Please make a reservation for Thursday at the fitness room. 
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4.4 RESULT AND DISCUSSIONS 

The descriptive statistics in Table 4.2 show mean and standard deviation for each 

checklist item in the QUIN. From Table 4.2, the question “The web site can be 

personalized for each visitor” has the lowest mean explaining that participants disagree 

with content of the question. In addition, the question “The wording of the website is 

clear and visible” has the highest mean explaining that participants agree with the 

content with the question.  

 

Table 4.3 The result of descriptive statistics. 
 

Checklist Items in QUIN Mean SD 

I can reach the help documents in case of necessity. 3.26 .09 

This website provides clear and useful messages if I don’t know how to proceed. 3.22 
.05 

Web page always provides me to return to first or previous page at any time (e.g. links to homepage) in case of necessity. 3.56 
.03 

Messages of error or warning are understandable and prevent possible errors from reoccurring. 3.41 
.11 

There are security message and e-mail notification on the system. 3.35 
.11 

It does not take too much time to find information needed when clicking through on the website. 3.79 
.80 

I don’t see any difficulty to understand in this website.  3.95 
.85 

I remember easily everything on the website and I know where to find them 3.93 
.85 

The information on the web site enough and helpful. 3.86 
.84 

I can rely on the information on the web site and it is up-to-date. 4.07 
.71 

It is not difficult to read the number on the web site. 4.02 
.97 

The wording of the website is clear and visible. 4.14 
.93 

The harmony of colors and structures on the website are great for the eyes. 4.01 
.90 

The interfaces include the title of the site and the sections in a visible way. 3.86 
.90 

The website contains similar name, the same structure across the pages. 3.82 
.79 

Pages, titles, and links have been gathered in order (Clustering, grouping and sub-links). 3.82 
.90 

The activity icons, buttons, labels, and links are designed with respect to the purpose intended. 3.82 
.91 

The web site is quick because it loads pages fast.  3.37 
.27 

The web site designed with respect to technology. 3.10 
.14 

The web site can be personalized for each visitor. 2.68 
.29 

It is possible to increase and to reduce the size of the font. 3.01 
.25 

The design of interface on the website is attractive and it is pleasing to look at screens. 3.56 
.96 

 I feel comfortable with the colors and graphical illustrations used on the web site (e.g. colors, pictures). 3.51 
.05 

  
 

Even though we had 29 questions initially, we only mentioned 23 questions here, 

the final version of the questionnaire. We will explain the details in exploratory and 

confirmatory factor analysis.  
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4.4.1 Exploratory Factor Analysis (EFA) 

EFA was conducted with 29 questions in order to find the usability dimensions. 

As explained before, these questions were selected carefully from the usability 

guidelines and checklists. Even though, questions have been selected from literature, it 

has been explored to see how many factors belong to usability for informational web 

sites. After deciding the questions for dimensions, EFA was conducted. IBM SPSS 20 

was used in order to analyze the statistical calculations. 29 questions have been added 

into the SPSS for data reduction. When QUIN instrument was designed, a systematic 

way has been followed to eliminate the items from the instrument. For instance, items 

loading has been checked; if an item is loading less than 0.30, it has been eliminated 

(Hair et al., 1995, De Vaus, 2001).  

After eliminating the items from the checklist carefully, 6 factors and 23 checklist 

items has been obtained. Search dimension was deleted completely and some other 

questions in the questionnaire. Additionally, the reliability of the data was checked. 

Reliability test is used to see whether the result from the data analysis is replicable. For 

all items, Cronbach's Alpha value which is used for the initial reliability of a test or 

scale was checked (Cronbach, 1970). It is expressed as a number between 0 and 1. The 

rule is expressed as follows: if the value “> .9 – Excellent, > .8 – Good, > .7 – 

Acceptable, > .6 – Questionable, > .5 – Poor and < .5 – Unacceptable” (George and 

Mallery, 2003). Therefore, reliability of the data set is 0.898, which is excellent.  

For factor analysis and data reduction, Varimax orthogonal rotation is used.  In 

addition, Kaiser normalization is used for extraction, and its default Eigenvalue was set 

to 1. In spite of the fact that our data has excellent reliability, Efficiency and 

Information Quality dimensions have been deleted based on Eigenvalues.  According to 

Eigenvalue analysis, in order to have a factor, its Eigenvalue must be greater than 1 

(Kaiser, 1960). As seen in Table 4.4, Eigenvalue of the 6 factors are greater than 1.  
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Table 4.4 Exploratory factor analysis of QUIN with 6 factors.  
 

Symbol 
  Factors 
Variables 1 2 3 4 5 6 

RES1 I can reach the help documents in case of necessity .776           
RES2 This website provides clear and useful messages if I don’t know how to proceed. .765           

RES3 
Web page always provides me to return to first or previous page at any time (e.g. links to 
homepage) in case of necessity. 

.789           

RES4 
Messages of error or warning are understandable and prevent possible errors from 
reoccurring. 

.720           

RES5  There are security message and e-mail notification on the system. 0.8           

EASY1 
It does not take too much time to find information needed when clicking through on the 
website. 

  .657         

EASY2 I don’t see any difficulty to understand in this website.    .687         
EASY3 I remember easily everything on the website and I know where to find them   .673         

IQ1 The information on the web site enough and helpful.   0.7         
IQ2 I can rely on the information on the web site and it is up-to-date.   0.65         
CV1 It is not difficult to read the number on the web site.     0.82       
CV2 The wording of the website is clear and visible.     0.83       
CV3 The harmony of colors and structures on the website are great for the eyes.     0.76       
CV4 The interfaces include the title of the site and the sections in a visible way     0.65       

CMP1 The website contains similar name, the same structure across the pages.       0.6     
CMP2 Pages, titles, and links have been gathered in order(Clustering, grouping and sub-links)       0.62     

CMP3 
The activity icons, buttons, labels, and links are designed with respect to the purpose 
intended. 

      0.62     

EF1 The web site is quick because it loads pages fast.        0.71     
EF2 The web site designed with respect to technology.       0.67     

CONT1 The web site can be personalized for each visitor.         0.83   
CONT2 It is possible to increase and to reduce the size of the font.         0.82   

AES1 The design of interface on the website is attractive and it is pleasing to look at screens.           0.83 

AES2 
 I feel comfortable with the colors and graphical illustrations used on the web site (e.g. 
colors, pictures). 

          0.83 

 

The factors have been named as Content Easiness, Aesthetics, Clarity and 

Visibility, Responsiveness and Help, Completeness, and Controllability for 6 factors.   

  

Table 4.5 Reliability statistics with 6 factors. 
 

Dimensions Cronbach's Alpha 

Content Easiness 0.808 

Aesthetics 0.68 

Clarity&Visibility 0.855 

Responsiveness 0.879 

Completeness 0.812 

Controllability 0.772 

 

Even though Cronbach Alpha value for Aesthetics is 0.68, it is close to the margin 

for acceptance value (0.7). Other factors are in acceptable range. Therefore, all factors 

(except Aesthetics) support the construct reliability.  
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Even though six factors have been defined with respect to Eigenvalues according 

to Kaiser’s suggestion, there are some critics regarding Eigenvalues (Bhattacharya, 

2015, Jolliffe, 1972, .and Hair et al., 2010). For instance, Bhattacharya (2015) used 0.9 

while Jolliffe(1972) suggested that even 0.7 could be enough for Eigenvalues. When we 

checked the Eigenvalues with default set up value of 1 compared to 0.7, we saw that 

Kaiser's criterion is too strict because it deletes some of the dimensions. Moreover, 

default Eigenvalue of 1, could produce wrong result by over-extracting factors because 

some important factors can be dropped from the model (Fabrigar et al., 1999, Gorsuch, 

1983). Therefore, we also checked Eigenvalues with 0.7 in order to see the differences. 

After setting the Eigenvalue to 0.7, we obtained 8 factors explaining the 74.7% of 

the observed variance which is 7% more compared to result of six factors’ observed 

variance. In addition, 23 items loaded on eight factors are shown on Table 4.6. As can 

be seen, the new model incorporates the Information Quality and Efficiency 

dimensions. 

In addition, the Kaiser-Meyer-Olkin measure of sample adequacy is found as 

0.898 which is almost excellent (Field, 2009). We named the factors of the proposed 

model as Easiness, Information Quality, Aesthetics, Clarity and Visibility, 

Responsiveness and Help, Completeness, Efficiency, and Controllability. If we look at 

the Cronbach’s Alphas for 8 factors, all factors except Aesthetics are in acceptance 

range and support the construct reliability; Aesthetics’ value is 0.680 which is very 

close to the margin of 0.7.  The values of Cronbach’s Alpha for each factor are 0.780, 

0.743, 0.680, 0.855, 0.879, 0.801, 0.815, and 0.772 respectively. 
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Table 4.6 Exploratory factor analysis of QUIN with 8 factors. 

Symbol 
  Factors 

Variables 1 2 3 4 5 6 7 8 

RES1 I can reach the help documents in case of necessity .773               

RES2 This website provides clear and useful messages if I don’t know how to proceed. .759               

RES3 
Web page always provides me to return to first or previous page  at any time (e.g. links 
to homepage) in case of necessity. 

.795               

RES4 
Messages of error or warning are understandable and prevent possible errors from 
reoccurring. 

.709               

RES5  There are security message and e-mail notification on the system. .792               

EASY1 
It does not take too much time to find information needed when clicking through on 
the website. 

  .819             

EASY2 I don’t see any difficulty to understand in this website.    .814             

EASY3 I remember easily everything on the website and I know where to find them   .777             

IQ1 The information on the web site enough and helpful.   .656             

IQ2 I can rely on the information on the web site and it is up-to-date.     .679           

CV1 It is not difficult to read the number on the web site.     .753           

CV2 The wording of the website is clear and visible.     .749           

CV3 The harmony of colors and structures on the website are great for the eyes.       .691         

CV4 The interfaces include the title of the site and the sections in a visible way       .753         

CMP1 The website contains similar name, the same structure across the pages.       .745         

CMP2 Pages, titles, and links have been gathered in order(Clustering, grouping and sub-links)         .850       

CMP3 
The activity icons, buttons, labels, and links are designed with  respect to the purpose 
intended. 

        .839       

EF1 The web site is quick because it loads pages fast.            0.8     

EF2 The web site designed with respect to technology.           0.8     

CONT1 The web site can be personalized for each visitor.             .786   

CONT2 It is possible to increase and to reduce the size of the font.             .797   

AES1 The design of interface on the website is attractive and it is pleasing to look at screens.               .834 

AES2 
 I feel comfortable with the colors and graphical illustrations used on the web site (e.g. 
colors, pictures). 

              .827 

 

4.4.2 Confirmatory Factor Analysis (CFA) 

CFA was used to test EFA results in the model to see whether the model fits the 

data (Bandalos, 1996). CFA usually tests an existing model.  The observed data in EFA 

and hypothesized CFA model are evaluated with some fit statistics.  

For confirmatory factor Analysis, we used Amos 22. Using the results of CFA, we 

can analyze how model represents the data well enough. For model fit criteria, the 

researchers suggest that using multiple criteria to evaluate the model (Fan et al., 1999) 

such as chi-square (χ²/df), goodness of- fit index (GFI), adjusted goodness-of-fit index 

(AGFI), and root mean square residual (RMS) are usually used (Schumacker and 

Lomax, 1996).  

The model fit statistically can be assessed by Chi-square (Sharma, 1996). In large 

samples the index Normed by Chi-square is suggested which is χ²/df. Values between 1 

and 3 seem good fit (Hair et al., 1995). It is suggested that using χ²/df, GFI, AGFI, 
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RMR, and CFI values together are important for judging the model fit (Satorra and 

Bentler, 1994).  

The goodness-of index called GFI represents the overall degree of fit (Hair et al., 

1995). GFI is suggested to be greater than 0.90 (Joreskog and Sorbom, 1993). 

Comparative fit index called CFI represents the comparison between the estimated 

model and null model and if CFI is greater than 0.90, it is considered acceptable 

(Joreskog and Sorbom, 1993). Adjusted goodness-of-fit (AGFI) is also suggested to be 

closer to 1 (Hooper et al., 2008). 

The root mean square error of approximation (RMSEA) value from 0.05 to 0.08 is 

acceptable (Hair et al., 1995). RMR root mean square residual (RMR) value is 

suggested to be less than 0.05 (Hair et al., 2010).  

Amos 22 was used to test the validity of the model. Selected data from survey has 

been added into the program. We have run the model for both 6 and 8 factors to 

compare the validity results.  
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Figure 4.1 Model presentations in Amos. 

 

 

 

If both models have been run in Amos, the results can be obtained as seen in the 

Table 4.7 
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.            Table 4.7 Goodness-of-fit statistics (N = 346). 
 

Number of Factors χ² p-Value χ²/df RRMR GFI AGFI CFI RMSEA 

For 6 Factors 410.435 0 
2

.032 0.067 
0

.908 
0

.874 
0

.944 0.055 

For 8 Factors 339.087 0 
1

.713 0.05 
0

.923 
0

.892 
0

.962 0.045 

 

We can see that 6 factors model is almost fit except for RMR. However, model fit 

better with 8 factors including RMR. Also, all statistical values with 8 factors are better 

than 6 factor model. We can say that result for both model support the construct validity 

for the QUIN measurement model but 8 factors l is better. Namely, the model fit for 

both model is sufficient enough but 8 factors model has better values. 

Considering Eigenvalue restriction which deletes important factors in 6 factor 

model (if those dimensions have not been deleted they caused validity issue in 

validation process) and CFA result for both models, 8 factor model has been chosen. 

Therefore, convergent and discriminant validity for 8 factor model will be demonstrated 

here.   

Table 4.8 also presents all checklist items in QUIN with their corresponding 

loadings and their t Value. All loading values are statistically significant for the model 

because their t-values are not in the range (-1.96 +1.96).  
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Table 4.8 Confirmatory factor analysis.  
 

Symbol Description 
Regression 

weight 
t 

Value 

COMPLETENESS       

CMP1 The website contains similar name, the same structure across the pages. 0.714 13.03 

CMP2 
Pages, titles, and links have been gathered in order(Clustering, grouping and sub-
links) 

0.795 - 

CMP3 
The activity icons, buttons, labels, and links are designed with respect to the 
purpose intended. 

0.769 14.06 

        
EFFICIENCY       

EF1 The web site is quick because it loads the pages fast.  0.837 - 

EF2 The web site designed with respect to technology. 0.826 14.18 
        

CONTROLLABILITY       

CONT1 The web site can be personalized for each visitor. 0.797 10.02 

CONT2 It is possible to increase and to reduce the size of the font. 0.79 - 
        

CLARITY& 
VISIBILITY 

      

CV1 It is not difficult to read the number on the web site. 0.817 14.43 
CV2 The wording of the website is clear and visible. 0.829 14.61 

CV3 The harmony of colors and structures on the website are great for the eyes. 0.737 - 

CV4 The interfaces include the title of the site and the sections in a visible way 0.714 12.66 
        

EASINESS       

EASY1 
It does not take too much time to find information needed when clicking through on 
the website. 

0.719 12.47 

EASY2 I don’t see any difficulty to understand in this website.  0.778 - 

EASY3 I remember easily everything on the website and I know where to find them 0.714 12.38 
        

INFORMATION 
QUALITY 

      

IQ1 The information on the web site enough and helpful. 0.781 11.7 

IQ2 I can rely on the information on the web site and it is up-to-date. 0.768 - 
        

AESTHETIC       

AES1 
The design of interface on the website is attractive and it is pleasing to look at 
screens. 

0.695 7.113 

AES2 
 I feel comfortable with the colors and graphical illustrations used on the web site 
(e.g. colors, pictures). 

0.745 - 

        
RESPONSIVENESS       

RES1 I can reach the help documents in case of necessity 0.781 13.76 

RES2 This website provides clear and useful messages if I don’t know how to proceed. 0.771 13.57 

RES3 
Web page always provides me to return to first or previous page at any time (e.g. 
links to homepage) in case of necessity. 

0.765 - 

RES4 
Messages of error or warning are understandable and  prevent possible errors from  
reoccurring. 

0.806 14.52 

RES5  There are security message and e-mail notification on the system. 0.775 14.27 
        

–:  Fixed for estimation. 

*** All values are significant at the 0.01 level. 

 

For convergent validity factors loading and AVE should be greater than 0.5.Also 

CR should be greater than 0.7. If we look at Table 4.9, all factor loadings and AVE 
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values are greater than 0.5 and all CR values expect for Aesthetics supporting 

convergent validity.  

Moreover, we tested discriminant validity with 23 questions for both model. The 

square root of AVE in each diagonal has been marked (*) in Table 4.10 explaining that 

the square root of AVE for a construct is greater than the correlations involving the all 

constructs. In addition, AVE value for each construct is greater than 0.50 as seen AVE 

values in Table 4.9. 

 

Table 4.9 Factor loadings, AVE, root-square of AVE and CR. 
 

Dimensions  Items 
Estimate 

(λ) 
AVE 

  
CR 

EASINESS EASY1 0.719 0.544 0.738 0.781 

 
EASY2 0.778 

   
 

EASY3 0.714 
   

      CLARITY&VISIBILITY  CV1 0.817 0.602 0.776 0.858 

 
CV2 0.829 

   
 

CV3 0.737 
   

 
CV4 0.714 

   
      RESPONSIVENESS RES1 0.781 0.608 0.780 0.886 

 
RES2 0.771 

   
 

RES3 0.765 
   

 
RES4 0.806 

   
 

RES5 0.775 
   

      AESTHETICS AES1 0.695 0.519 0.720 0.683 

 
AES2 0.745 

   
      CONTROLLABILITY CONT1 0.797 0.630 0.794 0.773 

 
CONT2 0.79 

   
      COMPLETENESS CMP1 0.714 0.578 0.760 0.804 

 
CMP2 0.795 

   
 

CMP3 0.769 
   

      INFORMATION 
QUALITY 

IQ1 0.781 0.600 0.775 0.750 

 
IQ2 0.768 

   
      EFFICIENCY EF1 0.837 0.691 0.832 0.818 
  EF2 0.826       

 

 

 

(AVE)
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Table 4.10 Discriminant validity of dimensions. 
 

Dimensions 

E
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y 
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Q
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y 

E
ffi
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Easiness 0.737* 
       

Clarity and Visibility 0.673 0.775* 
      

Responsiveness 0.394 0.393 0.779* 
     

Aesthetics 0.448 0.487 0.26 0.720* 
    

Controllability 0.158 0.085 0.543 -0.072 0.793* 
   

Completeness 0.66 0.58 0.551 0.303 0.306 0.760* 
  

Information Quality 0.688 0.466 0.496 0.372 0.213 0.688 0.774* 
 

Efficiency 0.296 0.372 0.66 0.176 0.494 0.623 0.393 0.831* 
 

 

In addition, unidimensionality test for each factor has been checked in order to 

see whether or not they load onto one factor. As seen in Table 4.11, Eigenvalues are 

greater than 1 and Second Eigenvalues are smaller and far away from 1, which support 

the construct validity as well. 

 

Table 4.11 Unidimensionality of the checklist factors. 
 

Dimensions          Number of Items        First Eigenvalue             Second Eigenvalue 

Easiness 3 2.083 0.503 

            Information Quality 2 1.6 0.4 

Aesthetics 2 1.518 0.482 

Clarity and visibility 4 2.789 0.501 

Responsiveness 5 3.371 0.544 

Completeness 3 2.147 0.488 

Controllability 2 1.63 0.37 

Efficiency 2 1.691 0.309 
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4.4.3 Analysis of Case Study  

The findings in this article showed that QUIN methodology has a strong ability to 

find major and minor usability problems for informational web sites. The methodology 

has been constructed with respect to exploratory and confirmatory factor analysis. The 

instrument showed the construct validity with eight factors and 23 questions. Moreover, 

the results of the study also confirmed that QUIN has a good reliability. 

Analysis of the usability evaluation brought a new perspective to light regarding 

the web site interface. The proposed methodology identified the most critical usability 

problems. Although usability experts would like to discover all usability problems, they 

would fix them in accordance to the level of severity for the users, considering budget 

and time limitations. According to QUIN methodology, Completeness proved to be the 

most critical dimension.  

 

 

Figure 4.2 Regression weights for QUIN methodology. 

 

 

When the regression weights of CFA results for Completeness are analyzed in 

Figure  4.2, the most important item evaluating this dimension is CMP2; i.e. “Pages, 
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titles, and links have been gathered in order(Clustering, grouping and sub-links)”. The 

users get confused while they navigate through the pages because pages, titles, links are 

not grouped as it is supposed to be.  

 

 

 
 

Figure 4.3 Default Interface of the student portal. 

In Figure 4.3, even though language of the web portal was English as default, page 

title was “Anasayfa” which is in Turkish, some head titles are in English (see Courses, 

Events) and links on the left are in Turkish. When home page (Anasayfa) is clicked, 

some links on the left appear as Turkish: Akademik (Academic), KIşISEL BILGILER 

(Personal Information) and Sistem(System). Under “Sistem”, there is a link “Akademik 

Takvim” (Academic Calendar) which should be under “Akademik” link which is much 

more appropriate place rather than “Sistem”. In addition in Figure 4.3, the two links at 

the left side, namely “Kisisel Bilgiler” (under the KIşISEL BILGILER main link) and 

“Profile”, both provide almost the same features regarding personal information. 

Moreover, in Figure 4.5, under “KIşISEL BILGILER” link, there is another link called 

“Kisisel Bilgiler”. These situations are very confusing for the users because the same 

words are used for different links for the same purposes. 
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Second important item in Completeness dimension is CMP3 which is slightly 

different from CMP1: “The activity icons, buttons, labels, and links are designed with 

respect to the purpose intended.” This time, the language of the portal has been changed 

from English to Turkish as seen in Figure 4.4. There are many confusing words used for 

the same purpose on the web site. Therefore, users need to spend extra time on the 

website in order to achieve their goals such as registering for a class or requesting a 

document from student affairs. For instance, when users click the “Academic” link, they 

face three different registration links; “Course registration”, “REGISTRATION 

PROCESSES”, and “Registration Renewal”. Three different links regarding registration 

would mislead the users.  

 

 

 
 

Figure 4.4 Interface of the student portal as Turkish 
 

The third problem in Completeness is CMP1, “The website contains similar 

names, the same structure across the pages” which supports the previous findings. Users 

face problems while navigating through the web site because if the web portal does not 

contain similar names, the same structure across pages, users would get lost and spend 

extra time to find what they need. For example in Figure 4.5, the links on the left side 
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“Ayarlarım” (“my settings” in English) and “Profile” are exactly the same They both 

opens the password, email, and phone updates. 
 

 
 

Figure 4.5 Interface of the student portal as English. 

As mentioned above in Figure 4.5, if user clicks on “KI şISEL BILGILER” main 

link and then “Kişisel Bilgiler” sub-link, web portal will open personal settings such as 

changing email, phone, and password. Users can reach this part also by clicking 

“Profile”. Different name and terminology used across the page for the same purposes 

which may cause confusion. 

In order to improve usability of the web portal, web designers should rather 

change the design of MyFatih portal considering the clustering of the web site links, 

avoiding the usage of the same phrases for different purposes for improving systems 

completeness.  

On the other hand, the least important dimensions for the user interface have been 

found as “Controllability” (the least important) and “Aesthetics”. Controllability items 

were regarding redesigning the interface according to user preferences. The item with 

smallest regression weight in “Controllability” is “It is possible to increase and decrease 

the size of the font”. That means it does not seem to be a major issue for the users. The 

other question in this dimension is” The web site is personalized for each visitor.” This 

explains that users do not pay attention much to the customization of the student portal. 

If we look at the demographics of the participants, only 28% of the users visit the portal 

more than once a day.   
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All dimensions with their respective weights which determine the severity of 

usability problems are summarized below for the model: 
 

 

 
 

Figure 4.6 Dimensions and respective regression weights. 
 

It is obvious that the most critical dimensions to be considered are Completeness, 

Easiness and Information Quality respectively. On the contrary, the least critical 

dimensions are Controllability, Aesthetics, and Efficiency respectively. Moreover, these 

finding support the idea of Oztekin et al, (2009) because they used a questionnaire with 

some experimental observations, in order to find the usability problems of the same user 

interface (the previous version of the student portal). However, they came up with the 

conclusion that Efficiency has less weight on usability, as found in QUIN methodology. 

The model proved that Efficiency is not highly critical for usability without performing 

lengthy experimental observation.  

In addition, the second least important factor is found to be “Aesthetics”. This 

finding supports that why Controllability dimension was the least important factor for 

users because if they had control over the web portal by customizing it according to 

their own preferences (e.g. changing colors, screen resolution, font size etc.), they 

would make the portal more attractive (Aesthetics). The reason why these two 

dimensions were found to be the least important factors could be interpreted as the 

users’ indifference in controllability of the interface (?). More deliberate analysis is 

required to ensure this finding.  
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CHAPTER 5 

 

COMPARISON OF FINDINGS 

 

 

5.1 QUALITATIVE VERSUS QUANTITATIVE DATA 

As a matter of fact, no single technique is capable of finding all usability 

problems. Therefore, user feedback has been checked as well to crosscheck the usability 

problems in another perspective. 326 participants’ feedback from surveys has been 

collected as qualitative data. Some participants mentioned only a single problem while 

others listed more. 20 participants did not give any feedback on questionnaire. 441 

problems have been mentioned by users. A number assigned to the each problem in 

order to categorize them. Problem groups have been named according to dimension 

names used in QUIN methodology. Since user feedback provided more problems, the 

name of problem groups were more than the number of dimensions in QUIN 

methodology.  

A total of 14 different problem groups mentioned by the participants has been 

found. Some users used synonymous words or implied the same problems with different 

words and so on. For example, the issues for “Flexibility of the system” are the 

problems of printing, course selection, language selection, and password changes as 

seen in Table 5.1.  
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Table 5.1 Categories and frequencies of the problems according to user feedback. 
 

Category of the Problems 
Frequency of the 
Problem  Percentage 

Search Option 78 18% 
Completeness 69 16% 
Aesthetics 52 12% 
Efficiency (Speed) 51 12% 
Clarity and Visibility 45 10% 
Easiness 23 5% 
Controllability 23 5% 
Responsiveness and Help 18 4% 
Mobile Phones Compability 18 4% 
Information Quality 14 3% 
Course selection 8 2% 
Language Options 8 2% 
Updateness 8 2% 
Printing Issues 6 1% 
Announcements 4 1% 
System Surveys Frequency 6 1% 
Password Changes Issues 3 1% 
Security Concern 6 1% 
Accessibility to Online Library 1 0% 

Total 441 100% 

 

These problems grouped under “Flexibility of the System” as seen in Table 5.2. 

Additionally, users mentioned “Mobile Phones Compatibility” issue because they 

express that student portal is not working in some smart devices. In addition, users 

mentioned that student portal should have a mobile application on the app stores so that 

they can download and use with their smart phones. Even though these two dimensions 

might be under the “Flexibility of the System”, we decided to split them in different 

groups because “Mobile Phones Compatibility” might be an issue of the smart phones 

rather than the web system and whether or not having an application in the app stores is 

an issue mobile phone rather than flexibility of the system.  

After categorizing the problems into 14 different clusters, the number of problems 

related to the same cluster has been counted to find out the frequency of each problem 

group. Additionally, the relevant percentages of each category has been calculated as 

seen in Table 5.1  
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Table 5.2 Rearranged categories and frequency of the problems. 
 

Category of the Problems 
Frequency of the 
Problem 

Percentage 

Search Option 78 17.7% 
Completeness 69 15.6% 
Aesthetics 52 11.8% 
Efficiency (Speed) 51 11.6% 
Clarity and Visibility 45 10.2% 
Flexibility of the System 25 5.7% 
Easiness 24 5.4% 
Controllability 23 5.2% 
Information Quality 22 5.0% 
Responsiveness and Help 18 4.1% 
Mobile Phones Compatibility 18 4.1% 
Security Concern 6 1.4% 
System Surveys Frequency 6 1.4% 
Announcements 4 0.9% 
Total 441 100% 
 

As mentioned above, since the search button in the website was not working, it 

was not a surprise that “Search Option” has been found as the most important usability 

problem. The second most important usability factor is “Completeness” as identified by 

quantitative data. In addition, if we add search option into Completeness dimension, 

since it could be regarding the web site completeness issue, 34% of the problems 

mentioned is found to be related to Completeness; supporting the QUIN survey results. 

However, the second important factor according to user feedback is “Aesthetics” while 

it is “Information Quality” in the survey quantitative results. In addition, third important 

factor mentioned in user feedback is “Efficiency” while it is “Easiness” in survey 

quantitative findings.  

However, the QUIN quantitative result covers 67.1% of the total problems, which 

is a great finding. Additionally, if “Search” has been added into Completeness 

dimension, it will cover 87% of the total problems. In fact, search dimension were in 

QUIN questionnaire before starting the exploratory factor analysis. However, because 

of the fact that the search button in the student portal was not working, data obtained 

from “Search” dimension produced an inconsistent result for EFA. Therefore, “Search” 

dimension was deleted even though it was included in QUIN. Therefore, it can be 



80 

 

concluded that QUIN quantitative results have a capability to discover up to 87% of the 

usability problem which has been found by user feedback  

Additionally, using qualitative data allowed us to detect the more usability 

problems from user perspective rather than survey’s quantitative results. Moreover, 

Aesthetics and Efficiency dimensions are found to be more important in terms of 

qualitative data than quantitative results. Interestingly, “Flexibility of the System” and 

“Mobile Phones Compatibility” is found a quite common issue for users which did not 

exist as separate dimensions in the questionnaire. These two extra findings are an 

indicator showing how mobile platforms and the flexibility of the systems are becoming 

more important for students who require more flexible and usable systems for smart 

devices.  
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CHAPTER 6 

 

CONCLUSION 

Qualitative feedbacks from users strongly support the QUIN’s quantitative results. 

Although data collection with a questionnaire could be easier, it cannot determine all 

usability problems.  Therefore, a questionnaire including user feedbacks has the 

potential to identify majority of the usability problems. Using a questionnaire with user 

feedbacks was an enriched approach to uncover usability problems of the portal.  

Additionally, developing a questionnaire well-supported from usability guidelines 

and measurement models could help to construct a well-design usability measurement 

model which could have a strong problem finding capability for the usability problems.  

Therefore, before constructing a usability evaluation questionnaire, detailed-

literature review process is a mandatory, however, it should be supported with another 

evaluator such as user feedback.   

To sum up, majority of the usability evaluation research used questionnaires 

without qualitative data support; thus, they could not detect all kinds of usability 

problems. Therefore, user feedback should be included in the questionnaires.  

The distinctive contributions of the proposed QUIN methodology can be listed as 

follows: 

1. Using a questionnaire supported with user feedback discover the major 

and minor usability problems for web sites.  

2. The proposed methodology enables to compare the performance of 

quantitative versus qualitative findings.  

3. The QUIN methodology brings a new perspective to discover the most 

crucial usability problems with qualitative data support.  
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The major limitation of this study is that the proposed methodology has been 

applied to a single web portal. A comparative study with several student portals would 

provide a better validation for the QUIN methodology. Additionally, incorporating 

administrative and academic staff in the study would provide a deeper perspective for 

detecting of the usability problems. These concerns can be investigated as future 

research.  
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Signature: 
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A.2 FURTHER STUDIES 

Further studies related to this thesis work can be done in the following area: 

a. Using QUIN methodology for usability evaluation of user interface for 
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