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Abstract

Quality has always been an elusive concept in information system design, even more so 
when dealing with the online-sphere. The purpose of this thesis is to investigate and 
dissect the concept of quality and present a practical way to apply it to the design process. 
To do this, a quality-driven design model has been developed, focused around four 
crucial aspects of overall quality: accessibility, usability, navigation and interactivity. By
utilizing simple and practical techniques and measuring their success in achieving quality, 
this study attempts to prove that quality can be harnessed as a hands-on resource, 
guaranteed in any design project involving a Web-Based Information System, merely by 
applying this model. 

Sammanfattning

Kvalitet har alltid varit ett begrepp svårt att fånga och tillämpa, speciellt när området 
Internet kommer in i bilden. Den här C-uppsatsen har således som syfte att undersöka och 
bryta ned kvalitetskonceptet samt presentera ett praktiskt tillvägagångsätt som kan 
utnyttjas under design processen. För att göra detta så har vi utvecklat en kvalitetsdriven 
designmodell, fokuserad runt fyra kvalitetsaspekter: tillgänglighet, användbarhet, 
navigation och interaktion. Genom att utnyttja praktiska och enkla tekniker och genom 
att mäta deras effektivitet i att utveckla kvalitet, så försöker den här studien att bevisa att 
kvalitet kan användas som en praktisk resurs. Kvalitet kan garanteras i alla designprojekt 
som involverar ett web-baserat informationssystem, genom användning av denna modell. 
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1 Introduction 

1.1 Problem 

The difficulty of designing a web-based information system, indeed any kind of website 
that provides information to an enterprise’s customers, clients or employees, is intimately 
connected with the elusive concept of quality. Almost every business on the market today 
uses some kind of web-based information system to connect to its customers or suppliers, 
and these systems often have very specific requirements placed upon them.  

These requirements, including those in the non-functional sphere, needs to be 
considered when designing the system. Sadly most designers have a tendency to focus on 
mere functionality and end up overlooking the quality aspects of the project. Quality is 
difficult to measure and often even more difficult to define, especially in the scope of a 
web-development project. 

Thus, the problem for this thesis to unravel is the definition of quality as it relates to 
web-based information systems through all the stages of its design and development as well 
as implementation. Further on, to construct a guideline for measuring and controlling the 
presence of quality throughout the final product. This guideline should be intimately 
connected to the nature of the quality definition and tested to prove this connection. Hence, 
the problem queries this paper will attempt to answer are:  

1) How do you dissect and define quality in the sphere of web-based information 
systems? 

2) How can you apply this definition to a practical tool for the purpose of designing 
for quality throughout the development cycle of web-based information system 
design? Can this tool be constructed like a meta-model, and applied to any 
system in the Internet sphere that fits the criteria of a web-based information 
system? Can this model be further expanded with more possibilities to 
encompass quality? 

3) Sub-dividing the quality definition into accessibility, usability, navigation and 
interactivity, is it possible to supply an approach that allows the designer to 
prioritize certain qualities over others? 

4) Can the model or tool shaped by this quality definition be tested to prove its 
effective use? If so, does it have any apparent flaws? 
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1.2 Purpose 

The purpose of this thesis is to conduct an investigation to pinpoint a few critical quality 
aspects related to web-domain specific information systems in an organizational/enterprise 
perspective and to develop a solution in the form of a quality-driven design model that can 
be used by designers to guarantee a certain measurement of quality in their projects. 

The literature study conducted during the course of this thesis’ development aim to fill 
the gaps of knowledge concerning quality and quality aspects in web-design and systems 
design and to form a solid base or foundation to further enhance the problem domain. Focus 
is devoted to investigating quality assurance models, architectural patterns, quality 
principles and web-design methodologies to form an understanding of how quality can be 
made manifest in a system and how it can be harnessed through the development process.  

The quality-driven design model founded on this research will act as a fundamental 
knowledge resource that can be draw upon to produce systems that operate not only with 
mere functionality but also consider quality traits and challenges specific to the web-based 
domain.  

The principle is that the designer approaches the quality-driven design model with a list 
of considerations and requirements for the project and feeds these into the model which in 
turn provides practical and theoretical advice and techniques for continuing the design 
process. The advisory offered by this model will mainly occur within the tactical level of 
project development with some generic appliances of strategic knowledge as well. 

A prototype of the model is to be developed and subsequently applied to a real-world 
case in order to determine its efficiency and evaluate its application to the design process. 
From this case study, data concerning the efficiency of the measures suggested by the 
model will be measured as well as other factors concerning its use during the design 
process.

A few critical elements will be included and investigated. These elements, or essential 
qualities, will be connected to a handful of techniques. The limited scope will restrict the 
number of potential variables investigated in the study. Hopes are the main principle of the 
model will be ready for expansion through further research and experience. 

The elemental qualities chosen are based on the primary study displayed in the 
theoretical research chapter, those being: accessibility, usability, navigation and 
interactivity. The evaluation of the model will be based partly upon the subscales of these 
factors.

4



1.3 Thesis Overview 

This thesis is divided in different sections and chapters. Below follows a short account of 
the content of each chapter and section. 

Chapter 1: Introduction 
Problem – The problem section contains a description of the research problem and 

queries, the basis for the research conducted in this thesis. 
Purpose – This section contains the intended purpose of the thesis and a description of 

its proposed results. 
Thesis Overview – The section you are reading right now contains an overview of the 

entire thesis, with chapter/section descriptions. 
Chapter 2: Method 

Method Selection – This section contains a presentation of the methods chosen to 
conduct the research found within this thesis. 

Method Application – A description of how the methods will be applied. 
Chapter 3: Theoretical Background 

Definitions & Terminology – In this section is gathered a collection of definitions and 
terms used throughout the thesis. 

Web-Based Information Systems – This theoretical section contains a comparison 
between Web-Based Information Systems and other types of information systems. 

Measurements of Quality – This section contains the foundation for the continuing 
theoretical background, it defines quality and divides it into four aspects. 

Accessibility Aspect – This section contains theories and research concerning the 
Accessibility aspect of quality. 

Usability Aspect – This section contains theories and research concerning the Usability 
aspect of quality.

Navigation Aspect – This section contains theories and research concerning the 
Navigation aspect of quality.

Interactivity Aspect – This section contains theories and research concerning the 
Interactivity aspect of quality. 

Chapter 4: Results 
Quality-Model Prototype – This section contains the Quality-Driven Design Model 

(QDM). A meta-model for guaranteeing quality in Web-Based Information Systems, based 
on the theory in Chapter 3. 

Empirical Study – Herein is a description of the empirical study conducted to evaluated 
the QDM. 

Data Analysis – This part of the thesis is dedicated to analyzing the data gathered by 
the empirical study. 

Chapter 5: Discussion 
Conclusions – This section collects the conclusions gathered from the analysis in 

relation to the research queries of the thesis. 
Concluding Discussion – The concluding discussion presents implications of the 

thesis’ research and suggestions for future research endeavors. 
Method Discussion – The method discussion concerns itself with evaluating the 

methods used during the course of the thesis’ empirical study. 

5



2 Method 

2.1 Method selection 

2.1.1 Positivistic focus 

For this paper a positivistic scientific focus has been chosen, as there is a clear connection 
between terminology and reality in the instance examined. We have derived our foundation 
from a theoretical backdrop that serves as the baseline for the theoretical model developed 
and presented in this paper, as well as the research queries we have tried to investigate 
(Thurén, 1991). 

2.1.2 Qualitative focus 

As a tool for research we have chosen to conduct a qualitative study in where we have 
applied our model to a singular case in an effort to systemize knowledge and derive a 
pattern that allows us to found conclusions based on this research. The central method of 
research for this paper is examining the theoretical basis of quality in web-based 
information systems and applying it in creation of a model that can be tested and evaluated. 

The method of evaluation consists of stakeholder interviews and a website visitor 
survey. Because we utilize two different tools of research, we have a multi-methodological 
approach that can provide us with more extensive information, information that can help us 
pin-point the effect of quality aspects on web-based information systems through our 
model.

2.1.3 Deductive research 

Our research has a deductive approach. The theoretical backdrop provided by a multitude 
of authors and volumes of previous research has allowed us to formulate research queries 
that guided our efforts upon creating our model, a model that we later examined and 
evaluated through a live case in an attempt to answer the queries (Thurén, 1991). 
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2.2 Method Application 

2.2.1 Data gathering 

We have chosen to focus our theoretical background material around previously established 
scientific research gathered from a number of sources. This preliminary research has served 
as a guide to the methods chosen for data gathering. In order to evaluate the model we have 
composed, we have utilized interviews and an online survey as tools for empirical study. 

2.2.2 Interviews 

The interviews were conducted with board members of VG, the primary stakeholders of the 
case to which we applied our model. The interviews were loosely formed to allow for a 
broad discussion on quality and its aspects. A few central themes served as a guide for this 
interview and the interviewer did not participate actively in the discussion other than to 
make sure that every theme was explored.  

An open interview such as this, only guided slightly by the interviewer allows for a more 
naturally flowing conversation, but interpretation might be slightly more complex than a 
more tightly regulated interview (Molich 2002). The interview was conducted without the 
aid of recording equipment, only a laptop was used to note down the conversation. 

The interview themes were based on our theoretical backdrop, focused on four quality 
aspects in order to establish their effectiveness in the model. A general theme about quality 
was also implemented as a final point to discuss. The interviewed board members were 
encouraged to speak their mind and maintain a relaxed conversation, unaffected by the 
interviewer. 

2.2.3 Survey 

As a second part of our empirical study, we composed an online survey available as a link 
from the main page of the VG website. The link asked visitors to the site to fill out a short 
survey in order to evaluate website quality. The survey itself consisted of a number of 
statements and questions to which the respondent was asked to agree/disagree or leave a 
comment.

The survey queries were considered based on a number of attributes such as research 
objectives, target audience, distribution medium and phrasing. Most of the questions were 
formed as statements in order to gain a flowing scale of responses. The statements were 
closed-ended ordered lists to establish easy interpretation (Kasunic, 2005). 

The purpose of the survey was to complement the interviews in establishing an overview 
of quality on the website and locate any dissonance between a by model predicted high 
quality and an audience claimed low quality.  

2.2.4 Data composition and analysis

The empirical data gathered from the interview is composed into three aspects. The first 
part details the similarities between the outcome predicted by the model and the actual 
outcome as determined by the stakeholders. The second part outlines the differences in the 
same area and the third part describes any missing links or components that the 
stakeholders pointed out during the interview. 
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The data composed from the survey is handled in much the same manner, but split into 
sections depending on the nature of the questions. Statements are gathered and analyzed in 
one section, comments in another and finally data not associated to the questions, such as 
age, sex, orientation and web-browser is analyzed in a third section. Parallels between these 
are shown in a final section. 

Complete, final analysis is conducted by drawing parallels between the results and the 
theoretical backdrop, forming a baseline for conclusions based on comparisons to previous 
research. Conclusions are drawn on a basis of the research queries previously stated in this 
paper as the results from the empirical study are compared to the model.  

2.2.5 Validity and reliability 

Our terminology is used to provide a consistent and wholesome use of previously defined 
and clarified terms throughout the presentation of our results and its analysis. Further, our 
study is constructed upon the foundations of previous research, every bit of it backed up 
theories and material gathered from other scientific work. This generates a study with 
higher reliability and validity than a similar study conducted without the same extensive 
theoretical background (Thurén, 1991).

We have selected tools that allow for a thorough evaluation of our model, both 
interviews and a survey, to get an exhaustive view of the case which aids in establishing 
validity. Utilizing our model, it is possible to re-enact the research by applying it to a new 
case and evaluating that in the same manner as we have. It is possible to use the same 
survey and interview backdrop, which strengthens the reliability of our research (Thurén, 
1991).

2.2.6 Source criticism 

A large number of sources have served as the theoretical foundation for this paper, all of 
which has been selected with skepticism in mind. Multiple sources on overlapping subjects 
have been sought out where they could be found and compared to each other.  
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3 Theoretical Background 

3.1 Definitions and Terminology 

This thesis is constructed upon the assumption that the reader is at least familiar with 
information systems, rudimentary web-design and the Internet. However, since quality, 
requirements and system design methodologies will be discussed throughout, our definition 
of the terms associated with these concepts can be found here in this section to prevent 
misunderstanding of our use of the terminology. 

Quality: The composite attribute that determines the degree of end-user satisfaction with 
the system. 
Accessibility: Availability of information. Good accessibility means the information is 
available to everyone in the target audience.
Usability: Easiness, simplicity, entertainment and other factors that lead to an interesting 
and user-friendly experience of the system. 
Navigation: The ability to orient oneself in relation to one’s surroundings. On the web, it 
means knowing where to go from the currently viewed page and the tools to do so. 
Interactivity: Back and forth negotiation between the system and the user. For example, the 
user does something and the website responds to differently depending on which action the 
user took. 
E-business/E-commerce: Conducting business online, usually through an online store. 
Stylesheet (CSS): Presentation layer for a website, a file containing all the graphical data for 
the site. 
Sub-scales: A measurable part of a quality aspect. 
Technique: A practical measure that can be applied to a website in order to strengthen 
quality in one aspect. 
Pattern: A finished solution that can be applied to a problem, a Web-domain specific 
architectural pattern.
Scannability: The ability to scan the page. Good scannability grants the viewer a way to 
quickly ascertain the information on the site. 
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3.2 Web-Based Information Systems 

Web-based information systems are today a part of almost every major corporation’s IT 
architecture, whether exclusively as e-business systems or as a larger part in the enterprise’s 
information layout. The most profound difference between web-based and traditional 
information systems is that a large amount of information is organized and managed in a 
web structure realized through hyperlinks available to a large, and diverse, number of end-
users (Barna et al, 2003). 

Because of this, web-based information systems require an extensive and solid approach 
to organizing and managing the information space and system access. Attention also needs 
to be focused on the engineering and design of the required services that allow access to the 
information in the system (Barna et al, 2003).  

Since these types of information systems have an open access model where a potentially 
infinite number of users can attempt access, there is a much heavier focus on stability and 
navigation. Since the users accessing the system may or may not have the requisite skills to 
operate the system, it is necessary to implement usability measures to prevent users from 
becoming lost or frustrated, to a much higher extent than one would implement in a 
traditional information system (McLaughlin, 2005). 

3.3 Measurements of Quality 

An article printed in 2002, by several authors in the field of information systems research 
discusses several elements inherent in quality in web-based information systems 
(McKinney et al, 2002).

The systems investigated mainly span the E-business domain, but the focus on quality 
spans the entire web-system sector in systems design. The authors establish that the need 
for end-user satisfaction in interaction with web-based systems (also referred to as e-
satisfaction) has increased as more and more enterprises decide to expand their business 
into the World Wide Web (McKinney et al, 2002).

The importance of information content and system design is imperative to creating a 
system that provides a high rate of end-user satisfaction. In order to dissect the rather 
unclear specification of ‘quality’, McKinney and her co-authors focus on two different 
types of quality: information quality (IQ) which entails the quality inherent in the 
information presented to the user and the system quality (SQ) which concerns the quality 
aspects of the system itself (McKinney et al, 2002). 

The goal of this process is to illuminate some of the factors that influence customers’ 
satisfaction in regard to web-based information systems and thus allow developers to 
design with quality in mind. This analysis of factors allows for construction of a foundation 
that can be used in creating hands-on design techniques, theories and patterns to be applied 
in web-design (McKinney et al, 2002). 

Previous research has shown that, in regard to web-usage, information is the primary 
concern of the user while any type of delivery mechanism used to access that information is 
secondary. A paramount importance of web-based information systems is to deliver 
information and the quality of that information is considered very important by the user, 
especially in e-commerce (McKinney et al, 2002). 
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However, at the same time the site’s capability of delivering information can be 
separate from the quality or nature of the information so delivered, allowing for a sharper 
distinction between a site’s information layer and its system layer. This theory is possible to 
apply on web-based systems for the reason that it is with relative ease that the information 
can be separated from the underlying mechanics, thus identifying and modeling information 
and system aspects separately may elucidate the web-satisfaction process (McKinney et al, 
2002).

Web-customer satisfaction, according to McKinney and her co-authors, has two 
sources: satisfaction with the quality of a site’s information content and satisfaction with 
the underlying system’s performance in delivering said information. The customers’ or 
users’ satisfaction with a site’s IQ and SQ is in turn affected by whatever expectations they 
house from prior experiences of similar services as well as any discrepancies from such 
expectations and their perception of performance (McKinney et al, 2002). 

The abovementioned concept is displayed in the so-called expectancy-disconfirmation 
paradigm used to measure customer satisfaction in traditional marketing endeavors. Using 
this paradigm, one arrives at the conclusion that customer satisfaction has three main 
branches: IQ expectation, IQ disconfirmation and IQ-perceived performance. The same 
holds true for Web-SQ satisfaction. The figure below is the EDEWS model which is used 
to identify the key components in end-user satisfaction (McKinney et al, 2002). 

Figure 1: The EDEWS Model (McKinney et al, 2002; P. 3) 

A few primary factors in IQ and SQ were discerned through an extensive study and below 
follows an outline of the system quality (SQ) factors (McKinney et al, 2002): 

Access, referring to the speed of access and the availability of the web-site at all times. 
Subscales for this factor include: responsiveness, quick loading. 

Usability, concerns the extent to which the web-site is visually appealing to the user, 
consistent, fun and easy to use. Subscales for this factor include: simple layout, easy to use, 
well organized, visually attractive, fun, clear design. 
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Navigation, concerns the evaluation of links to needed information. Subscales for this 
factor include: adequate links, clear description for links, easy to locate, easy to go back 
and forth, few clicks.

Interactivity, evaluates any search engine or personal design that allows the user to 
interact with the web-site. Subscales for this factor include: customized product, search 
engine, create list of items, change list of items, find related items. 

These items are the first and foremost source of quality assurance in the model 
constructed in the ‘Result’ part of this paper. Below follows another account that 
complements the factors presented by McKinney and her co-authors.

Web-design checklists are developed seemingly at a rapid pace and a multitude of 
awards are granted to authors of these design techniques, but it is still relatively uncertain 
which specific features meet or exceed the users’ expectations. A study conducted by 
researchers utilizing the Kano Model in application to web-design presented a few relevant 
results to the four primary factors of SQ, as illustrated above (Dran et al, 1999). 

The Kano Model identities three levels of customer expectations in regards to a product 
and service quality that must be met in order for enterprises to succeed at the endeavor in 
question: Expected (Level 1), Normal (Level 2) and Exciting (Level 3). Expected quality is 
the very basic requirements fulfilled and the functionality the users’ cannot be without. The 
normal quality is the consciously stated needs and is often quality items referred to in 
conversations between users. Their availability is consciously noted while their absence is 
considered a disappointment. The size of a vehicle, length of its warranty and the price are 
all examples of normal quality. Finally then, the third level of quality is the type of features 
that inspire delight and loyalty in customers, something not expected by duly appreciated 
(Dran et al, 1999).

The Kano Model assumes that as time goes by, qualities are downgraded from one level 
to another, as they go from being exciting to normal and then to expected. The researchers 
that applied this model to web-sites arrived at a grouping of metrics into base categories. 
Below is a table from the report, featuring the categories relevant to the four primary 
factors that were discussed previously in this paper (Dran et al, 1999). 
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Category  Expected Quality  Normal Quality  Exciting Quality  

Technical
functionality 

• Loadable items 
• Robustness 

• Response or loading time 
• Search function within a 
large site 

• Customization to user 
preferences 

Navigation 
• Active links 
• Consistent use of link 
colors

• Links to related 
materials/information 
• Effective navigation aids 

• Indicators of current 
locations within the site 

Appearance 
• Appropriate brightness 
of the screen 
• Legibility 

• Table of content 
• Appropriate screen layout 

• Eye catching items 
(images and title) on 
the homepage 
• Use of humor 

Use and result 

• Absence of access 
restriction (login 
password, fees) 
• Acceptable amount of 
time spent on 
completing the intended 
activity 

• Appropriate amount of time 
on learning how to use the 
site
• Clear procedures for doing 
tasks on the site 

• Social feedback 
associated with using 
the site 
• Cognitive 
advancement resulting 
from using the site 

Accessibility 

• Stability of the 
information on the site 
• Stability of the site 
(the site is not down 
often) 

• Support different platforms • Support physically 
challenged users 

Credibility 

• Reputation of the site 
owner 
• Identification of site 
owner 

• Availability of the owner 
for further information 
• Referenced information 

• External recognition 
of the site 

Organization and 
presentation of 
information content 

• No need to scroll to 
view the homepage 
• No need to scroll to 
view content pages 

• Logical structure of 
information within the 
website 
• Consistent use of terms and 
of graphics 

• Scannability to locate 
needed information 
• Use of variety of 
media formats for 
different learning styles 

Characteristics of 
information content 

• Up-to-date information 
• Accurate information 

• Familiar terminology 
• Relevant information 

• Complete coverage of 
information 
• Novelty and 
interesting information 

Table 1: Application of the Kano Model to Website Design (Dran et al, 1999). 
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3.4 Accessibility Aspect

Access in the way it is employed by McKinney and co-authors (2002) is a term easily 
confused with the more common concept ‘accessibility’ employed by web designers, 
associated with constructing special aids to allow the information presented by the system 
or site to be easily accessed by everyone, even blind users or users with speech impairment 
(Clark, 2003). 

In their study, McKinney and her fellow co-authors instead focus on access as an aspect 
of technology. Its sub-scales include performance-driven metrics such as quick loading 
times and responsiveness as well as overall web-site availability. While these are 
undoubtedly important parts of site design, the availability of the site’s information is not 
only dependant upon the technology employed. In order for the information to be accessed 
by all types of users, the availability also needs to cover understanding. Understanding in 
the regard that it should allow all users within the targeted domain to view, understand and 
utilize the data regardless of language barriers and physical or technological impediments, 
something impossible with merely a focus on the technical aspect (Clark, 2003). 

 Following is a merger of these two perspectives, the technical advances and the social 
availability, forming this paper’s view on access as accessibility. 

One issue that is often forgotten by designers of web-based information systems today 
is the fact that users access the pages using different types of equipment. Users very rarely 
have the same configuration or speed of connection, which makes taxing high-content 
websites virtually inaccessible for users with slow connection speeds (McLaughlin, 2005).  

The argument that nearly 25% of all the internet users utilize at least a DSL or cable 
modem tries to imply that speed is no longer an issue. Hence the creators of web-based 
information systems have a way of burying their content beneath heaps of flash animations, 
audio clips and over-the-top graphical interfaces (McLaughlin, 2005). 

A recommendation to minimize the performance issues that comes with designing web-
based information systems is utilizing XHTML. While ordinary HTML has been the 
standard for constructing any type of web-site for decades, it comes with a number of 
serious flaws. It accepts sloppy coding, never displays the content the same way when 
viewed in different browsers and integrates both structure and style into the same document 
while makes it difficult to update properly (McLaughlin, 2005). 

XHTML requires well-written code, utilizes CSS for style concerns and displays fairly 
even across a wide range of browsers. This increases accessibility in the manner that is 
ensures the page can be displayed on any type of browser without corrupting the contents, 
thus protecting both the availability and integrity of the information. The main benefit in an 
access context, however, is the speed (McLaughlin, 2005). 

XHTML increases the loading speed of the pages through removing some of the issues 
with browser rendering. In older browser versions, the applications handled all special 
cases in HTML like tags that open and never close by design, but even so, correctly 
formatted pages did not receive a boost in loading times because the same browser engine 
that were forced to handle the special cases continued to check the perfectly formatted 
document (McLaughlin, 2005).  

Newer versions of browsers have solved this issue by implementing two modes of 
rendering: quirks mode that handles the old HTML, slows parsing and delays browser 
display and the standard mode that handles constrained HTML and XHTML, expecting a 
well structured and organized document. As a result of this, in standard mode the parsing 
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process is faster and the page displays more quickly, as well as nearly identical across 
browsers (McLaughlin, 2005). 

Placing loading times aside, another issue that arises within the accessibility domain is 
non-standard platforms. If the expected user demographic utilizes hand-held computers, 
portable gaming consoles with browser functions (such as the Sony PSP) or mobile phones, 
how can access quality been guaranteed for them? 

Ever since technology allowed for retrieving information through hand-held devices 
there has been issues about accessibility and information availability to these types of 
devices. It is difficult to browse on a web-site using mobile devices due to plenty of factors 
like the size of images which will not display correctly or content layout being out of order 
(Shao & Yang, 2007).

The solution, as presented by many web-sites today, is to construct special sites for 
portable devices. These sites are often maximized for these kinds of devices, presenting 
simpler or customized services that cater to the users’ needs. Some other sites, however, 
lack the flexibility to allow for customized device experiences, which leads to unwelcome 
browsing experiences. These problems mainly arise from device discrepancy and the fact 
that most users have a very specific opinion of when, where and how to access web 
contents. It is by heeding these contextual requirements, along with creative technological 
solutions, that enterprises can provide an accessible browsing experience to everyone, even 
those with hand-held devices (Shao & Yang, 2007). 

Loading times, image viewing and access to services can all be managed by considering 
the contextual demands of different users with different devices. By using adaptable code 
and interfaces, the site can virtually be customized to the user’s needs. This might be a very 
extensive and expensive solution, however. An alternative to this approach is to provide a 
special service for hand-held devices that is removed from the main web-site, but allow for 
access to the same type of functionality (Shao & Yang, 2007). 

Technological disabilities aside, there is another large part of the online audience who 
has trouble viewing, understanding or utilizing normal web-sites. In 1999 the W3C 
Consortium, one the prime authorities on web-based standards, released the ‘Web Content 
Accessibility Guidelines’, a document detailing the steps a designer should take to ensure 
that his or her site is accessible by everyone. 

The user groups with special needs, as presented by the guidelines, are users who: 

- They may not be able to see, hear, move, or may not be able to process some types of information 
easily or at all. 

- They may have difficulty reading or comprehending text. 
- They may not have or be able to use a keyboard or mouse. 
- They may have a text-only screen, a small screen, or a slow Internet connection. 
- They may not speak or understand fluently the language in which the document is written. 
- They may be in a situation where their eyes, ears, or hands are busy or interfered with (e.g., driving 

to work, working in a loud environment, etc.). 
- They may have an early version of a browser, a different browser entirely, a voice browser, or a 

different operating system. 
(The W3C Consortium, 1999) 

The guidelines continue to state that, “Content developers must consider these different 
situations during page design. While there are several situations to consider, each 
accessible design choice generally benefits several disability groups at once and the Web 
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community as a whole. For example, by using style sheets to control font styles and 
eliminating the FONT element, HTML authors will have more control over their pages, 
make those pages more accessible to people with low vision, and by sharing the style 
sheets, will often shorten page download times for all users.” (The W3C Consortium, 
1999)

The guidelines contain practical advice on web-site design for accessibility quality in a 
large variety of categories, including users with non-standard devices, physical impairments 
and different types of browsers. For more information on this please visit the web for an 
updated copy of the guidelines through the link available in the ‘References’ section of this 
paper.

Finally, as a round-off to this section on accessibility is the ethics of the aspect. Many 
web-based information systems are designed with very little sensitivity towards the 
physical capabilities and limitations of their various audiences. The Association for 
Computing Machinery’s code of ethics state that, “In a fair society, all individuals would 
have equal opportunity to participate in, or benefit from, the use of computer resources 
regardless of race, sex, religion, age, disability, national origin or other such similar 
factors.” (Morville & Rosenfeld, 2002) 
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3.5 Usability Aspect 

A website has to have a certain degree of quality before usability can be discussed. 
Stability, security and accessibility are a few important factors. A usable website should be 
easy to use, therefore it should be easy learn, easy to remember, effective to use, 
understandable and satisfying to use. It is important that these properties can be measured, 
so that they can be discussed and agreed upon (Molich, 2002). 

You can find out whether or not a website is easy to learn by measuring the time it takes 
for a user to solve certain problems on a website. The same thing can be done if the user 
hasn't visited the site for some time to measure if it is easy to remember or not. The effect 
can be measured by how fast the problems are solved by the user and the website. This is 
dependant on the respond times as well as the number of error messages that the user might 
encounter. If the user is able to answer how the website works after having worked with it, 
it is understandable. By interviewing or doing surveys one can also measure if the website 
is satisfying to use or not (Molich, 2002). 

It is important to know what kind of users the website will have. The type of audience 
should be decided upon, and through interviews of the typical user the prerequisites, 
attitudes and expectations on the website can be found. It is usually good to have regular 
meetings with users in order to discuss and test prototypes. The experience from these tests 
can then be used to improve the design of the website, and if the results are good enough 
the prototype can be implemented. It is important that your website is better than the 
competitor’s, and so it could be good to look at other websites. By testing the usability on 
the competitor’s websites both good and bad experiences can be discovered and later on 
used to improve your own website. It is also important that your design is consistent and 
coordinated (Molich, 2002). 

The user is interested in the content of the web page and therefore this should be the 
dominating part. However, many times the navigation takes up more space than the 
information that caused the user to visit in the first place. Navigation is necessary, but it 
should be minimized. As a rule of thumb, at least half of the page’s design should consist of 
the content, although it should preferably cover up to 80%. Navigation should be kept 
below 20%, even though this number might be higher on home pages and intermediate 
navigation pages. Advertising should be eliminated, but if you decide to run ads anyway, 
they should be considered part of the navigation options, meaning that the navigation 
design needs to be reduced (Nielsen, 2000). 

Since it is impossible to predict the size of the user’s monitor, the size of the window 
that the page will be displayed in, and the resolution that is used, your design should be 
able to adapt to all screen resolutions. One way of doing this is to specify the layout as 
percentages instead of fixed pixels. Another thing to keep in mind is the fact that different 
users have different preferences with respect to font sizes, so your design should work well 
with both larger and smaller fonts than your personal preferences. The reason for using 
different fonts might be because of a visual disability or the use of a high-resolution screen 
on which a small font size is too tiny to be readable. Different resolutions should also be 
kept in mind when designing graphics. Icons must continue to work when they are 
displayed at 100 dpi resolution or better. Higher resolution will cause the graphics to be 
displayed smaller and any text that might be embedded in the graphic must use a relatively 
large font size to continue to be readable (Nielsen, 2000).
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Links are the most important part of hypertext as they connect pages and allow users to go 
to new places on the Web. They are usually anchored in the text and the user clicks on a 
link to follow it. Since users scan pages for interesting links, these anchors should not be 
overly long. If too many words are used the user cannot pick up it’s meaning by scanning, 
and only the most important information-carrying terms should be made into hypertext 
links. For example, using “Click Here” as the text for a link should be avoided. It is not 
information-carrying and it would be better to underline the words that matter (Nielsen, 
2000).

Additionally, it is recommended to provide a short explanation of the link since the users 
cannot be expected to follow all links just to learn what they are about. The information has 
to be sufficient enough to enable users to decide what link to follow next. Also, links that 
seem very similar needs to be differentiated so that users can determine which one has the 
information they need. Newer browsers have the capability to pop up a short explanation of 
a link before the user selects it, and such explanations can give a preview where the link 
will lead and improve the navigation. These are called link titles and should consist of less 
than 80 characters, rarely exceeding 60 characters as short link titles are to be preferred. A 
link title is usually not needed if it’s obvious from the link anchor or the context where the 
link will lead. If the user decides to follow a link after having read about it, the 
understanding of the destination page is faster upon arrival and disorientation is reduced 
(Nielsen, 2000). 

It is recommended to separate content and design by using style sheets. With a style 
sheet it is possible to introduce new page design just by creating or modifying a single file 
rather than modifying thousands of content pages. They provide visual continuity as the 
user navigates your site. Another benefit by taking out the style definitions from the pages 
is that the pages become smaller and faster to load. If only one style sheet is used for your 
entire site, that file will only have to be downloaded once. It is important to note that the 
pages must continue to work when style sheets are disabled by the end user’s browser. In 
order to support users with older browsers, visually impaired users, and users who have 
disabled the style feature in their browser, it is mandatory to retain a decent presentation 
without the style sheet. Disable style sheets in your browser and reload the page to see if 
your site conforms to this rule (Nielsen, 2000). 

There are other guidelines to keep in mind when working with style sheets. You should 
avoid using more than two fonts as using several different fonts will result in a page that 
looks unstructured. It is usually enough to use one typeface for body text and another for 
headings. Note that it is recommended to use a long list of alternate fonts in the style sheet 
specification for any given class of text. The user’s browser will pick the first font available 
and use it throughout the pages, making the site feel typographically unified. Because the 
browser picks the first font available, it is important to have them listed in the same order 
(Nielsen, 2000). 

Another thing to keep in mind is the use of absolute font sizes. It can be somewhat 
annoying to arrive at a page where the text is too small for comfortable reading, while it is 
extremely annoying to click on the “make text bigger” button and nothing happens because 
the font size was defined as an absolute number of points (Nielsen, 2000). 

Frames are usually not recommended to use because they don’t work well with 
navigation. If a user creates a bookmark in their browser, they may not arrive at the same 
view when they follow the bookmark at a later date because the bookmark doesn’t include 
a representation of the state of the frames on the page. URL’s also stop working. The 
addressing information no longer constitutes a complete specification of the information 
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shown in the window. If the URL is copied in order to be user as a hypertext anchor, then 
that anchor will not lead to the desired view but to the initial state of the frameset. Most 
designers who use frames assume that the user has a standard computer with a large 
display. But a framed page that looks decent on a large screen can be useless on a PDA’s 
small screen. Other problems that might arise when using frames is that many browsers 
cannot print framed pages appropriately, web authors find it hard to learn how to make 
frames work as intended resulting in buggy code when they try to use frames, and search 
engines having trouble indexing pages that use frames (Nielsen, 2000). 

Ensuring that URLs keep working is the main issue when using frames. HTML version 
4.0 introduced a new type of frames called inline frames. Inline frames do not interfere with 
the user’s navigation as they nest as part of their host page. These frames are useful for 
containing navigation bars or columns because the content can be made non-scrollable and 
only needs to be downloaded once. If you decide that you need frames for your pages, it is 
recommended to use inline frames (Nielsen, 2000). 

There’s no easy way telling if a website is reliable or not. Anybody can put up a site, and 
anybody does. Establishing your creditability as a professionally run operation is therefore 
one of the main goals of great web design. Even though polished graphic design has 
relatively little impact on usability, there is no doubt that the visual appearance is literally 
the first thing the user sees when entering a site. Good looking visuals are a major 
opportunity for establishing credibility (Nielsen, 2000). 

Printouts of a page can sometimes be preferred. It is unpleasant and slow to read large 
amounts of texts from computer screens and users often print out documents to read offline. 
Bitter experience has also taught users that they cannot rely on retrieving information if 
they need it at a later date. Sometimes the remote server is down, sometimes the webmaster 
has removed the page, and sometimes users are simply not able to find the page a second 
time. Any long documents should therefore be available in two versions; one optimized for 
online viewing and another one optimized for printing which the users will have to 
download manually (Nielsen, 2000). 

Usability studies indicate that users focus on content. When arriving at a new page, they 
immediately look in the main content area and scan it for headlines or other indications of 
what the page is about. If they decide that the content is of not interest to them, they will 
scan the navigation area of the page for other ideas where to go. Content is number one 
(Nielsen, 2000). 

When writing for the Web, not only are you affecting the content but the core user 
experiences since users look at the text and headlines first. It’s important to be 
grammatically correct but also important to present the content in a good way. It is usually 
recommended to follow a few guidelines when writing for the Web. First of all, write no 
more than 50% of the text you would have used in a print publication. Reading from 
computer screens is slower than reading from paper, and users generally don’t like to scroll 
which is one more reason to keep the pages short. Second, write for scannability, using 
short paragraphs, subheadings and bulleted lists. And third, use hypertext to split up long 
information into multiple pages. This does not mean that it is a single flow which is 
“continued on page 2”, but information that is split into coherent chunks that each focus on 
a certain topic. Users should only have to select the topics they care about. Also, all web 
pages should be run through a spell checker at a minimum. Misspelled words are an 
embarrassment and can be confusing or slow users down (Nielsen, 2000). 

Since web users don’t read through a lot of material it is important to start each page 
with the conclusion. The most important information should be presented first so the users 
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will be able to tell in a glance what the page is about and what it can do for them. Users will 
often only read the first sentence of each paragraph. Follow the “one idea per paragraph” 
rule, because if you cover multiple topics in a single paragraph, users will not see the 
second idea if the first one does not stop their eye as they scan the page. Use simple 
sentence structures, limit metaphors and use humour with great caution. Users may not 
realize when you are being humorous or sarcastic and take statements at fact value. Puns 
should also be avoided because they won’t work for international users (Nielsen, 2000). 

For people using a search, your website exists only in the form of the page title that is 
shown on the search results page. Every page has a title that is specified in the header 
section of the page, and it is important to specify good page titles because they are often 
used as the main reference to the pages. They are also used in navigation menus like 
bookmark and history lists. Because they are often taken out of context, it is important that 
the title have enough words to stand on its own and be meaningful when read in a menu or 
a search listing. It is best to aim at titles between two to six words as long titles tend to slow 
users down. And unless the title makes it absolutely clear what the page is about, users will 
never open it (Nielsen, 2000). 

Different pages require different page titles. It can be annoying to visit several different 
pages with the same title and then try to go back to a specific page from the history list. 
Book-marking more than one page from such a site will result in a usability problem 
because the bookmark/favorites menu will contain several identical entries with different 
results (Nielsen, 2000). 

Design, speed and content all fails when users can’t read the text. Remember to use 
colors with high contrast between the text and background. Optimal legibility requires a 
white background with black text. The worst are color schemes like green background with 
pink text which has too little contrast to begin with and is impossible to read for red-green 
color-blind users. Backgrounds should be plain-color or extremely subtle background 
patterns. Background graphics interfere with the eye’s capability to resolve the lines in the 
characters and recognize word shapes. Use big enough fonts so that people can read the text 
even if they don’t have perfect vision. Tiny fonts should only be used for footnotes and 
legal disclaimers. The text must also stand still, moving, blinking or zooming text is much 
harder to read, and most of the text should be left-justified. Also, avoid the use of caps lock 
because it is slower to read and understand (Nielsen, 2000). 

Technologies to support the use of animation, video and audio to supplement text and 
images have caused multimedia to gain popularity. The new media provide more design 
options but design discipline is required as unconstrained use of multimedia results in 
confusion among users and making it harder for them to understand the information. Also, 
users with low bandwidth will find that many multimedia elements are big and take long 
time to download. It is therefore recommended that the file format and size be indicated in 
parenthesis after the link. Before users decide to invest in a long multimedia download, it is 
necessary for them to understand what they will be getting as they won’t click on 
something just because it’s available. Provide the user with previews of the multimedia 
objects, for example including one or two still photos for video and a short summary for 
both audio and video so the user knows what to expect (Nielsen, 2000). 

The amount of graphics on web pages should be minimized to avoid long download 
times. At the same time, users want to see photos of what they are buying and on a 
biography page it is usually best to include a photo. Generally higher-level pages should 
minimize the number of illustrations because the user has not yet indicated a concrete 
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interest in an individual object. As the user follows links to more specific pages, images can 
be added (Nielsen, 2000). 

Anything that moves in your peripheral vision dominates your awareness, so it can be 
extremely hard to concentrate on reading text in the middle of a page if there is a spinning 
logo up in the corner. Animations have their place in web design if used properly, but in 
general it should be minimized. If your point can be made without using animation it is 
usually the better choice. Animations should never loop infinitely either, have them run a 
few times and then stop. A few users say that animations are cool or indicate that a lot of 
work has gone into the design, but most say that they are annoyed by the animations. In 
particular, users don’t like moving text and scrolling marquees (Nielsen, 2000). 
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3.6 Navigation Aspect 

Navigation is, essentially, a method of traversing a course from start to destination. Losing 
oneself in the process then is the greatest danger of navigation. It is associated with such 
negative responses as frustration, anger, hopelessness and fear. Getting lost while traveling 
down the street or getting lost while navigating through a web-site can be equally 
infuriating, thus a designer of web-based information systems needs to consider the 
importance of this trait in order to achieve end-user satisfaction (Morville & Rosenfeld, 
2002).

We use tools to chart the course when we travel on the street, so it is a naturally course 
of action that we should seek to utilize tools when moving from one location to another in 
cyberspace as well. The tools the users have at their disposal will provide a sense of 
comfort and a familiar context to which they can relate as they explore pages and locations 
they may never before have visited (Morville & Rosenfeld, 2002). 

If structuring and organizing a web-site is metaphorically about building rooms, then 
navigation design would be constructing windows and doors. Navigation systems come in 
different types and shapes, all of them composed out of several basic components. First 
there are the global, local and contextual navigation components that are integration within 
the site itself. These types of embedded navigation systems are generally fused with the 
main part of the site itself, wrapped around its content. They grant the user a context and 
flexibility, allowing the users to find their relative position and determine where they can 
venture next (Morville & Rosenfeld, 2002). 

The second type of navigation systems include the supplemental systems which are 
comprised of such entities as sitemaps, indexes and guides that exist outside of the content-
hosting pages. These supplemental components provide a different way of accessing the 
same information as the embedded components. Sitemaps offer a top-down perspective of 
the site, indexes ordered alphabetically allow direct access to content and guides can feature 
linear navigation that is customized based on a specific audience, topic or activity (Morville 
& Rosenfeld, 2002). 

In order for the user to establish any sort of navigational compass regarding the site, he 
or she must first determine his or her relative current position. Without a clear defining 
landmark, the user must often struggle to figure out his or her current position using 
sources that might be less dependable. A location indicator might be the difference between 
a user feeling secure in his or her current position or a sense of being utterly lost (Morville 
& Rosenfeld, 2002). 

In designing web-based information systems it is especially imperative to provide a 
context within the greater whole. Unlike physical travel, use of hypertext links and 
navigation allows users to be directly transported to the middle of an unfamiliar website. 
When a user enters the site in this manner, without traversing any proper gates, it is easy 
for the user to become lost and confused. For this reason foremost the design of navigation 
should be focused around context (Morville & Rosenfeld, 2002). 

The designer should always follow a few specific rules to ensure that the site being 
designed provide a good selection of contextual clues. The user should always, for 
example, know what site and section he or she is visiting even if the user bypasses all the 
normal gates into the site. Extending the enterprise’s name, logo and graphical scheme 
throughout the site is a way of accomplishing this goal (Morville & Rosenfeld, 2002). 
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The navigation system used should also present a structure of the information hierarchy 
in an uncluttered and consistent manner while also providing a tidbit of information on the 
user’s current whereabouts on the site. Traditionally, basing a site on the outlook of its 
information hierarchy is the norm, but this can be limiting from a navigation view. 
Hypertext does remove these limitations, however, allowing both lateral and vertical 
navigation. From any branch in the hierarchy it is permissible to allow users to traverse to 
any other branch, either vertically or laterally. If the system so inclines, the users can move 
to anywhere from anywhere (Morville & Rosenfeld, 2002). 

Designing navigation systems is about balance. The advantage of flexibility needs to be 
balanced against the danger of clutter. On a large site, a lack of vertical and lateral aids in 
navigation can be limiting, but too many navigation aids can also consume the hierarchy of 
information and serve to overwhelm the user. Navigation should be chosen and designed 
with a great deal of care in order to complement and strengthen the hierarchy by providing 
the powers of flexibility and added content (Morville & Rosenfeld, 2002). 

Almost every major web-site includes several types of embedded navigation systems, 
featuring global, local and contextual navigation. All of these systems or components offer 
solutions to specific problems and presents unique challenges in application. In order to 
design a site with a good navigational foundation, it is important to understand not only the 
nature of these components but also how they co-operate to provide context and flexibility 
(Morville & Rosenfeld, 2002). 

Naturally, a global or site-wide navigation system is intended to be present on every 
page of the site. This type of system is often implemented in the form of a navigation bar at 
the top of each page which allows access to important sections and functions of the site, 
regardless of where the user decides to travel (Morville & Rosenfeld, 2002). 

Since these types of navigation bars are often the only part of the navigation that is 
consistent across the entire site, they have a huge impact on the site’s usability. Therefore it 
is important that they should be subjected to intensive and iterative user-centered design 
and testing (Morville & Rosenfeld, 2002). 

The main part of navigation bars provide a link to the home page and many also 
supplement with a search function, either in the form of a link or a direct search form. 
Some also strengthen the site’s structure by providing contextual clues to identify where the 
user is positioned in relation to the site’s hierarchy. A few others offer neither, opening the 
window for disorientation and possible inconsistency. Global navigation design forces the 
designer to make difficult decisions that needs to be based on user needs and enterprise 
goals, content, technology and culture. This is not a domain where one application of 
technology holds true for all models (Morville & Rosenfeld, 2002). 

Even so, it is difficult to force consistency throughout sub-sites of modern, 
decentralized organizations despite whatever arguments of user efficiency and navigation 
impact one makes. Many large companies and corporations can consider themselves lucky 
of they can enforce their company logo and a simple global navigation system onto 80% of 
their pages (Morville & Rosenfeld, 2002). 

On many web-sites then, the global system is complemented by one or more local 
navigation systems that allow users to browse within close proximity of their location. 
Some sites even connect the two, integrating the global and local systems into consistent, 
unified wholes. A global navigation bar that expands into smaller, local navigation bars for 
different categories is an example of this (Morville & Rosenfeld, 2002). 

Contrasted, other sites might offer plenty of local navigation systems that have little, if 
any, to do with the overall global navigation system. The local systems utilized in this way 
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often allow access to functions and content specific for whatever sub-site the user is 
currently viewing. Sub-sites like these exist for two main reasons, the first being the nature 
of the content and functionality offered on the sub-site that might merit their own unique 
navigation approach, secondly due to the decentralized nature of larger organizations 
different groups of people are often responsible for updating and uploading content to 
different areas and they might handle navigation in different ways (Morville & Rosenfeld, 
2002).

As long as the local navigation systems correspond with the user’s needs and desires, as 
well as the local content, they are justified. However, there are many examples of local 
navigation systems on the internet that are far from ideal. These catastrophes of design 
often emerge when different design groups decide to run in different directions (Morville & 
Rosenfeld, 2002). 

Contextual navigation is the result of a need to navigate those relationships that 
generally cannot be squeezed into the neatly structured categories of global or local 
navigation. These types of situations demand a contextual type of navigation connected to a 
particular page, document or object. They might be visualized by links to other products of 
interest in the case of an e-commerce site or related articles on a newspaper site (Morville 
& Rosenfeld, 2002). 

Used in this way, contextual navigation can support associative learning techniques as 
users learn by exploring the relationships that the designer uses to link items together. The 
users might learn about products they would never have found on their own, or gather 
information that complements what they’ve already found. Contextual navigation allows 
the designer to fuse the site content together in a way that can benefit both the enterprise 
and the organization (Morville & Rosenfeld, 2002). 

The way contextual navigation looks depends heavily upon editorial decisions. The 
links specified in one particular body of text or document is generally placed there by the 
author or editor of the content rather than the designer. In web-specific systems, this type of 
navigation is often characterized by embedded hypertext links or similar means of 
transportation. This approach could be problematic if the links are critical to the content, 
since users tend to scan pages so quickly they miss or ignore any subtle links. In order to 
avoid this pitfall, the designer should strive to design a system that provides a specific area 
of the pages for contextual links (Morville & Rosenfeld, 2002). 

Moderation is the cardinal rule for designing this type of navigation system. When they 
are used sparingly they can complement the existing navigation systems, but when used to 
excess they can cause cluttering or user confusion. Content authors or editors always have 
the option of complementing the embedded links with external links that can more easily be 
discerned by the user, but the approach used on each page should be determined by the 
nature and importance of the contextual links and their targets. Non-critical links or links 
offered as mere reference for further study can be easily implemented as inline hypertext 
links as a subtle solution (Morville & Rosenfeld, 2002). 

Designing a contextual navigation system can become easier if the designer imagines 
that every page on the site is a portal just like the main page is. When a user has found his 
or her page of interest, the rest of the site tends to fade into the background. The primary 
page is now their interface and it will decide where they go from there. It is the designer’s 
job to provide them with the tools necessary to transport themselves to whatever content 
might be related to the topic they are viewing. In its very nature, by application in this 
manner, contextual navigation provides a hands-on opportunity to provide customer value 
(Morville & Rosenfeld, 2002). 
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One of the challenges in designing a good navigation system is to balance the virtue of 
flexibility with the danger of overwhelming the user with too many options to choose from. 
One way to achieve success in this regard is to recognize that global, local and contextual 
navigation components exist together throughout the site and when they are integrated 
effectively they can complement each other. However, if they are designed independently 
without any collaboration in between, they can end up hogging a great deal of screen space. 
One by one, they might be manageable, but when combined in one page, the variety of 
options suddenly available to the user might lead to confusion, frustration or sudden 
disinterest. The worst case scenario is when the navigation alone drowns the content in a 
storm of potential links (Morville & Rosenfeld, 2002). 

One of the most common assets in navigation on sites is the navigation bar. As a 
distinct collection of links that provide connectivity to a series of pages or functions, and 
movement among them, they can support global, local and contextual navigation depending 
on what layer the navigation bar is implemented. A navigation bar can generally take on 
any form and shape, from graphical to textual to animated. The different types of bars have 
different impact on different characters of the page (Morville & Rosenfeld, 2002). 

Graphical navigation bars can be better looking and provide a stronger aesthetic 
outlook, but can slow the page’s loading speed for users with less than average connections, 
as well as being generally more expensive to design and maintain. A few more issues come 
to mind: blind users and people utilizing wireless devices might need additional tags on the 
page to use it properly and people with text-only browsers can only view textual content. 
Having these issues in mind will create a page that is not only better navigated, but also 
more accessible (Morville & Rosenfeld, 2002). 

The location of the navigation bar has been the subject of some debate. It has become 
customary to place the global bar at the top of the page and the local bar at the left-hand 
side. Regardless, it is possible to deviate from these standards and still achieve a successful 
page even though more extensive testing might be necessary to ensure that user’s feel 
comfortable with the solution (Morville & Rosenfeld, 2002). 

Labels on the navigation bar come in different shapes and sizes as well. Textual labels 
are generally easier to create and offer a clearer view of the link’s content. Icons on the 
other hand can be ambiguous and since imagery mean different things to different people 
depending on culture, it is difficult to implement them without any sort of textual 
complementation. Used in conjunction words and images are an effective combination. 
Users that visit the page repeatedly will become accustomed to the symbols and might start 
to use them without reading the complementary text, aiding in rapid menu navigation 
(Morville & Rosenfeld, 2002). 

Supplemental navigation systems, as mentioned before, includes sitemaps, indexes and 
guides, generally systems external to the basic hierarchy of the site and grants the user a 
secondary way of locating content and completing tasks. Any search functions present at 
the site also belong to this type of navigation system (Morville & Rosenfeld, 2002). 

These types of solutions are often very important in order to ensure usability aspects 
and good navigation within extensive web-sites. Sadly, they are often the most neglected 
parts of design (Morville & Rosenfeld, 2002). 

The first of the tools presented to the designer of supplemental navigation systems is 
the sitemap. It presents the top levels of the information hierarchy available at the site to the 
user, allowing a view of the content on a broader perspective and allows for random access 
to sub-sections of the content (Morville & Rosenfeld, 2002). 
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A sitemap is most natural for sites that present a highly hierarchical structure of 
information, if this does not hold true then perhaps an index or alternate visual 
representation might be better. The web-site’s size is also a factor in implementing a 
sitemap, smaller sites with only two or three levels of information hierarchy a sitemap 
might be unnecessary (Morville & Rosenfeld, 2002). 

When designing a sitemap, there are a few rules of thumb that should be kept in mind. 
First of all, its design directly affects how useful the site’s visitors will find it. Thus 
reinforcing the information hierarchy to allow for a familiarity with the content 
organization is prime concern and secondly the sitemap should allow for fast access to all 
the content of the site for those few users who know exactly what they want. Also, keep in 
mind not overwhelming the user with too much information (Morville & Rosenfeld, 2002). 

Site indexes are often confused with sitemaps, but their purpose is different. Whereas 
the sitemap presents the content based on its relative position in the hierarchy of 
information, a site index lists the keywords and phrases of the site alphabetically, much like 
the index of a book. They are relatively flat compared to sitemaps, allowing users who 
know the name what they’re looking for to quickly locate the information they want. Large 
and complex sites often require both types of supplemental navigation systems, as well as a 
search capability. In the case of a smaller site, a site index is sufficient. Where the sitemap 
enhances the hierarchy and encourages user exploration, the site index avoids the trappings 
of the hierarchy and instead encourages known-item finding (Morville & Rosenfeld, 2002). 

Guides are the third and final form of supplemental navigation. It can take on many 
different forms, like guided tours, tutorials and visual aids that specialize in servicing a 
particular audience, topic or task. In each of these cases, guides supplement the existing 
means of navigation and understanding of the site (Morville & Rosenfeld, 2002). 

The guides often serve as stepping stones for introducing new users to the content and 
functionality of the web-site. They can also act as marketing tools for web-sites who host 
restricted content, displaying what the customers receive for their money. Guides typically 
feature a kind of linear navigation, but hypertextual navigation is also recommended to 
provide flexibility (Morville & Rosenfeld, 2002). 

One technique possible is to include screenshots of major pages combined with a 
narrative text to explain what can be found in the different sections of the site. These types 
of guided tours can let the user obtain an easy overview of the site without overwhelming 
him or her with unnecessary information. Regardless of the layout of the guide however, 
there are a few rules that should be followed in order to guarantee a good navigational 
construct (Morville & Rosenfeld, 2002).

First of all, the guide should be short since too much material will easily distract or 
confuse the reader. Secondly, the user should be able to exit the guide at any point. 
Trapping the user in a tutorial is an easy way to scare him or her away. Also, any 
navigation interface featuring functions such as Previous, Home and Next should be located 
in the same area on every page so that users can easily navigate back and forth through the 
guide. Finally, the guide should be designed to answer the user’s questions, not add more to 
their pile of queries (Morville & Rosenfeld, 2002).

A few other functions and aspects affect the quality of navigation that spans a site and 
from this point onwards follows a short description of search functionality and advanced 
navigation approaches. 

A search system easily forms the center of a supplemental navigation system in that it 
fast becomes a favorite tool of users. Searching allows for instant keyword identification of 
any information the users might be interested in, thus lending quite a deal of power over the 
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site experience directly to the user. Users can look for information with a much higher 
degree of specificity than if they were browsing by headline or category. Ambiguity of 
language can cause difficulties with search approaches however, as users, authors and 
designers all use a different set of terminology while referring to the same objects (Morville 
& Rosenfeld, 2002). 

Beyond the navigation systems discussed earlier is the realm of advanced navigation, an 
area devoted to perfection within the sphere of good web-navigation design. Two of these 
powerful techniques, personalization and customization, can be a real asset in order to 
achieve good site navigation and interactivity at the same time. Personalization means 
tailoring the pages to the user based on a model of their behavior, needs or different 
preferences. Customization then gives the user direct control over the presentation, 
navigation or content options of the site (Morville & Rosenfeld, 2002). 

These techniques can supplement the existing navigation with a great deal of quality, 
but they are not the end all, be all type of solution. In reality, these techniques play 
important but limited roles and require a solid foundation of infrastructure. Also, because of 
their natural complexity, they are hard to implement in a professional and useful way 
(Morville & Rosenfeld, 2002).

Another type of navigation that is not so frequently used, but frequently underestimated 
is the social navigation. Social navigation is constructed on the idea that users guide each 
other to content. Examples of this phenomena include the top-lists available on many sites 
where ‘Top Downloads’, ‘Top Sites’ or ‘Top 10 Products’ allow users to browse based on 
general consensus (Morville & Rosenfeld, 2002).
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3.7 Interactivity Aspect 
A web-site is, in itself, nothing more than another medium for organizations to spread their 
message, whether the message is a product, service or information. The web, however, is 
alone among the mediums to provide a diverse range of digitalized text, data and 
multimedia to anyone in the world with access to a computer. Many marketers consider the 
internet to be the fourth marketing channel because of its ability to attract, engage and 
maintain customers in a highly accessible medium. Even so, a simplistic web experience is 
far from at the peak of its potential. A site must deliver on several essential features to 
heighten the visitor’s online experience. One of these features allows for a potential 
previously unexplored in traditional one-way communication media – interactivity (Chen & 
Yen, 2004). 

A study of computer influence on human behavior, a few researchers investigated the 
link between human cognition and its effect on internet use. The study, collecting data from 
182 people, found a link between interactivity and the willingness to return to a web-site. 
Even though participants with a high need for cognition in their internet use showed no 
apparent preference for sites with or without interactivity, participants with lower need for 
cognition showed a great willingness to return to a web-site if it featured at least 
rudimentary interaction (Fine et al, 2007). 

Other research has shown that interactivity makes the users more likely to become 
engaged in the web-site and that it improves end-user satisfaction. Also, it may increase the 
visibility of the site and lead to a greater acceptance among the users. Interactivity is, 
however, a very wide term and older research has failed to show, in a consistent manner, 
exactly which interactive elements increase web-site quality (Chen & Yen, 2004). 

Interactivity itself is a relatively undefined term, where a multitude of authors have 
attached different meanings to the word. Most authors agree, however, that interactivity 
focuses on the real-time, or semi real-time, exchange or communication between the users 
and the web-site. The discrepancy between real-time and semi real-time interactivity has 
stemmed from recent computer-mediated communication and human computer interaction 
studies. Bulletin boards and forums on the internet, for example, feature asynchronous
communication between users. But at the same time, the user interacts with the web-site in 
real-time, hence forming a semi real-time environment. At large the scope of interactivity 
has yet to be agreed on by the scientific community (Chen & Yen, 2004). 

One of two models that have tried to illuminate the concept of interactivity is the Ha 
and James (2000) five dimensions of interactivity: playfulness, choice, connectedness, 
information collection and reciprocal communication. 

The second model, designed by Downes and McMillan (2000), identifies six aspects or 
dimensions of interactivity: direction of communication, time flexibility, sense of place, 
level of control, responsiveness and perceived purpose of communication. 

Both of these models determined that interactivity is a highly diverse and multi-faceted 
product even if the elements derived from the studies were essentially different (Chen & 
Yen, 2004). 

Chen and Yen (2004) has proceeded to conduct a study which uniformly tries to 
examine interactivity relations to the quality of web design by utilizing both empirical 
studies of key elements and testing these elements’ effect on web design. The conclusion of 
the study showed that successful web strategies should include interactive elements, 
especially those elements included in the playfulness, connectedness and reciprocal 
communication categories. 
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That information, along with techniques suggested to quantify interactivity elements, 
designers of web-based information systems can compare their systems to others. The 
findings in the study suggested that reciprocal communication has the greatest effect on 
interactivity quality, in that features such as order status and shipment tracking on e-
business sites hold a high importance among customers of such sites. Also, connectedness 
was a powerful element when predicting web-site quality and by improving these elements, 
designers could achieve a much higher interactivity and quality across the system. 
Multimedia demos, interactive views of products and featured selections of information all 
help to enhance the quality of the site (Chen & Yen, 2004).

In the Journal of Advertising Research, Ghose and Dou (1998) published an article 
detailing the importance of interactive elements in the appeal of internet sites. They state 
that one factor that seems to have a high amount of influence on the quality of web-sites is 
interactivity. They point out that in contrast to normal one-way type of communication 
through media such as newspapers and television, the internet exemplifies an interactive 
many-to-many communication scenario. Further, a level of interactivity might be important 
to engage the users and involving them in the communication process. Ghose and Dou 
recommend a variety of interactive functions in order to enhance the quality of the web-site 
and heighten the users’ experience, illustrated in the table below. 

Interactive Function Description 

Software Download The user can download software from the site, such as demo products, 
upgrades, interactive catalogues or film clips. 

Online Problem Diagnostics Users can report their problems online and the function gives them handy 
practical tips on how to solve their issues. 

E-form enquiries The users can fill out forms regarding products or the enterprise. 

Order status tracking The users can track their product purchases. 

Commenting The users can leave comments regarding specific products or the 
enterprise as a whole that might be later used as guidance for other users. 

Feedback Similar to the commenting function, the users can leave feedback 
regarding questions that arose while utilizing the site. 

Survey The users can fill out surveys regarding the site or new products, giving 
the company feedback directly. 

New-product proposal Users can send proposals of new products. 

Search A search function can allow users to search for information or products on 
the site by using key-words. 

Personal-choice helper The site can recommend products based on a criteria previously entered by 
a registered customer. 

Virtual reality display Allows the users to experience a product ‘virtually’. 

Dealer locator Provides the users with information about which dealer is closest to his or 
her home address. 

Electronic coupon Either for use online or printed to give some benefit in retail stores. 

Usergroups or forums This allows the users to discuss the site and its content together. 

Online order Online product ordering system. 

Prize/contest The users have a chance of winning a prize. 
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Multimedia shows Streamed video/audio. 

Interactive job placement Applications can be sent in directly through the web-site. 

Electronic postcards Postcards that users can send through the web-site to invite other users to 
visit it. 

Games Online games. 

Table 2: Interactive Functions (Ghose & Dou, 1998). 

Interactive learning has long been considered one of the most alluring prospects of the 
internet and its web-based systems and it is a good example of the potential that might be 
gained from integrating a web-based information system with interactivity elements (Chien 
Chou, 2003).

Exchanging ideas and concepts is essential to the process of interactive learning and it is 
in that aspect that internet, as a communication medium, shines. Traditional adult learning 
has always featured a two-way communication, teacher to student as well as student to 
student. But learning software has often been a hollow attempt at simulating this 
interactivity, up until the release of the web. With the interactivity it offers, new potential 
scenarios for learning opens up (Kathy Brown, 2004). 

Another list of interactive functions, but specific to online learning systems, was 
composed by Chien Chou (2003) and evaluated by experts in the field of web-site design. 
The list, displayed below, is composed of a series of interactive functions designed for an 
online site supporting learning for students, hence the domain-specific focus on the 
functions. These functions can still serve as an example of quality guidance in design of 
online systems and some of the functions can be made non-domain specific. 

Types of  Interactive functions in Instructional  Programming 
interaction  learning Web systems  necessity level  difficulty 

level 
Learner–  Fixed-frame (menu) design Must have  Easy 
interface  Online registration Must have  Not difficult 

Grade status tracking Must have  Not difficult 
Assignment completion tracking Must have  Not difficult 
Keyword search Must have  Difficult 
Software downloading Should have  Easy 
Site map Should have  Not difficult 
Database search Should have  Not difficult 
Online problem diagnostics Should have  Very difficult 

Learner–  Frequently-asked-questions (FAQ) Must have  Easy 
content  Links to related educational sites Must have  Easy

Links to related learning materials Must have  Easy 
Multimedia presentation (text, graphics, 
animation, audio etc) 

Must have  Not difficult 

User guidance on system Must have  Not difficult 
On-line quiz for self-evaluation Should have  Not difficult 
Push media Should have  Not difficult 
On-line help on content Should have  Not difficult 
Learner contributing to learning materials Should have  Not difficult 
Individualized learning database Should have  Difficult 
Individualized instruction Should have  Difficult 
Individualized test/quiz Should have  Difficult 
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Study guidance Should have  Difficult 
Jokes Nice to have  Easy
Sweepstakes Nice to have  Easy 
Educational games Nice to have  Difficult 

Learner–  Email to instructors Must have  Easy
instructor Email to Web master Must have  Easy

Bulletin board systems (BBSs) Must have  Not difficult 
Chatrooms Must have  Not difficult 
Comments on the sites, course, instructor, etc Must have  Not difficult 
Online survey Should have  Not difficult 
Online voting Nice to have  Not difficult 

Learner–  Email to other learners Must have  Easy 
learner  Bulletin board systems (BBSs) Must have  Easy

Chatrooms Must have  Not difficult 
Class roster Should have  Not difficult 

Table 3: Learner System Interactive Functions (Chou, 2003). 
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4 Results

4.1 The Quality Model Prototype 

The quality-driven design model offered herein (hereby referred to as the QDM) provides a 
starting point for constructing web-based information systems. The first parts of this section 
outline the creation process with recommendations for iterative design steps and 
requirements analysis. Further the section contains the requirements to quality comparison 
chart, the metamodel foundation description and a master table of all the techniques 
applicable to web-based information systems as related to the four primary factors of web-
domain quality. Finally, it also holds the quality calculation specification and instructions 
for its use. 

4.1.1 The Design Process 

As with any software development project, an iterative workflow is encouraged to 
guarantee proper testing and refinement of the final result. In this case, we present the 
iterative process inherent in the Rational Unified Process, a chart of which can be found 
below.

Figure 2: Iterative process (Kruchten, 2000; P. 7). 

The QDM description in this paper relates mainly to the planning, requirements and design 
phases in that it prepares the eventual implementation of the host project. With its heavy 
focus on quality within the domain-boundaries, it provides a tailored way to approach 
requirements analysis and sorting. It is architecture-generic, even if some architectures 
might impose restrictions upon which techniques can be utilized. 

(Initial) Planning: Upon decision to utilize the QDM model, the system designers or 
analysts should first fashion a vision document comprised of a number of parts. A thorough 
description of the problem should be included, along with a list of stakeholders involved in 
the project and their views of the system. It should also define the scope of the project and 
its boundaries as well as a general outline of the solution, including high-level features and 
any key design constraints related to the domain (Conallen, 2002; P. 161-164). 
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Requirements: The requirements should be broken down to detail specific functionality 
and/or any non-functional constraints imposed upon the project as well as an inner priority 
hierarchy. These processed requirements should be compared to the ‘Requirements to 
Quality Comparison’ chart provided in the next part of this section. The chart will provide 
the designer with a hint of which of the four essential qualities (usability, accessibility, 
navigation and interactivity) are important for the project. 

Analysis & Design: At this level the newly grouped requirements and the hierarchy of 
importance between the four essential qualities should be presented to the stakeholders for 
validation. Once they have been refined, the process continues to the next step. The 
designer picks the techniques necessary to prioritize the qualities important to the project 
and utilize these as a baseline for the following implementation.  

4.1.2 The Four Essential Quality Aspects 

The four quality aspects that the QDM focuses on in order to achieve good quality within 
web-based information systems are usability, accessibility, navigation and interactivity. 
These four qualities together form a solid foundation upon which a web-based project can 
be build. But in order to establish which factors hold precedence over the others, it is 
important to match the system requirements to the factors through use of the ‘Requirements 
to Quality Comparison’ chart. 

Figure 3: The Four Essential Quality Aspects 
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4.1.3 Requirements to Quality Comparison 

The designer analyst should take the list of processed requirements for the project provided 
by thorough analysis of the demands of the stakeholders and compare it to the chart below 
to pinpoint which quality aspect is most important. This quality will be designated priority 
1. The designer will then continue to place the remaining factors into priority 2, 3 and 4, to 
establish a hierarchy of need that will later be used when choosing the proper techniques to 
use in implementation.  

It is important to note that the importance or priority of the individual requirements are 
just as important here as volume. If one quality is associated with five requirements and 
another associated with one that does not determine alone which has a higher priority. The 
importance of the individual requirements needs to be assessed as well. 

Factor / Aspect Subscales Example requirements 
Usability - Simple Layout 

- Easy to Use 
- Well Organized 
- Visually Attractive 
- Fun
- Clear Design 
- Absence of log-in restriction 
- Eye-catching items 

- “The site should be visually 
appealing.”

- “The site should be easy to 
use.”

- “The site should feature the 
minimum of hassle.” 

- “The layout of the site should 
be as easy to understand as 
possible.”

Accessibility - Responsive
- Quick loading 
- Serves everyone in the targeted 

audience
- Stable

- “The site should respond to a 
click within a time-frame of 2 
seconds.”

- “The site should be accessible 
on PDAs.” 

- “The site should have a low 
amount of downtime.” 

Navigation - Adequate links 
- Clear Description for Links 
- Easy to locate 
- Easy to go back and forth 
- Few clicks 
- Consistent use of navigation 

- “It should be easy to find your 
way around the site.” 

- “The site should feature a 
unified navigation system.” 

- “The site shall make it clear 
where the information the user 
browses is located in relation 
to the rest of the content.” 

Interactivity - Customization 
- Search Engine 
- User initiative 
- System-To-User Response 
- Personalization

- “The site should feature a 
search engine.” 

- “The site should feature live 
product demos.” 

- “The site should contain a 
forum.” 

- “The site shall provide an 
online shop.” 

Table 3: The Requirements to Quality Comparison Chart.
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After the factors have been assigned a priority, the designer should peruse the master table 
of techniques provided below, along with the detailed technique descriptions in the next 
part of this section, to select the measures most appropriate to implement in order to 
achieve a high value of quality in the factor placed as priority 1. The designer should repeat 
the process a number of times to select techniques (if any) to establish quality in the factors 
of lesser priority while being wary of the balance between the positive and negative 
influences.

4.1.4 Meta-model Artifacts 

The Factor Priority Chart Artifact 

Factor: Priority:

[Factor 1] 
__________________________________

Priority 1 (Most Important) 

[Factor 2] 
__________________________________

Priority 2 (Very Important) 

[Factor 3] 
__________________________________

Priority 3 (Important) 

[Factor 4] 
__________________________________

Priority 4 (Not important) 

Technique Foundation Artifact 

Every technique has its own chart like the one presented below. It contains all the 
information needed to select the technique for implementation; there is a description, 
positive/negative influences (on a scale from 1-5) and a strictly generic determination of 
implementation difficulty. 

Technique: [Technique Name] 
Positives: [Factor]: +

Negatives: [Factor]: -
Implementation

Difficulty: 
[Difficulty Rating] (Easy, Not-Difficult, Difficult, Very Difficult) 

Supporting
Literature:

[Literature Reference] 

Description: [Description] 
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4.1.5 Master Table of Techniques 

Technique Positives Negatives I. Difficulty S. Literature 
XHTML A: +++ Difficult [McLaughlin, 2005] 
Special service for hand-held 
devices

A: ++ Not-
Difficult 

[Shao & Yang, 
2007]

Adaptable code and 
interfaces

A: ++ Very
Difficult 

[The W3C, 1999], 
[Shao & Yang, 
2007]

Multiple languages A: ++ Difficult [The W3C, 1999], 
[Clark, 2003] 

Provide text-alternative for 
non-text elements 

A: + Easy [The W3C, 1999] 
[Clark, 2003] 

Provide auditory track for 
multimedia presentations 

A: + Not-
Difficult 

[The W3C, 1999] 
[Clark, 2003] 

Assure that text and graphics 
are understandable without 
color

A: + U: - Not-
Difficult 

[The W3C, 1999] 

Use style sheets to control 
layout and presentation 

A: + 
U: + 

Not-
Difficult 

[The W3C, 1999], 
[McLaughlin, 2005], 
[Nielsen, 2000] 

Utilize clear and simple 
information 

A: ++ 
U: + 

Not-
Difficult 

[The W3C, 1999], 
[Nielsen, 2000] 

Validate accessibility A: +++ Difficult [The W3C, 1999] 
Location marker N: + Not-

Difficult 
[Morville & 
Rosenfeld, 2002 ], 
[The W3C, 1999] 

Unified logo, color-scheme 
and layout 

N: + Difficult [Morville & 
Rosenfeld, 2002] 

Graphical navigation bar N: ++ 
U: + 

A: -- Not-
Difficult 

[Morville & 
Rosenfeld, 2002] 

Textual navigation bar N: ++ 
A: ++ 

U: - Easy [Morville & 
Rosenfeld, 2002 ] 

Graphical labeling N: ++ 
U: ++ 

A: -- Difficult [Morville & 
Rosenfeld, 2002] 

Textual labeling N: ++ 
A: ++ 

U: -- Not-
Difficult 

[Morville & 
Rosenfeld, 2002], 
[The W3C, 1999] 

Contextual Navigation N: ++ U: - Not-
Difficult 

[Morville & 
Rosenfeld, 2002] 

Sitemap N: ++
I: + 

Not-
Difficult 

[Morville & 
Rosenfeld, 2002], 
[Chou, 2003] 

Site Guide N: ++ 
I: ++ 

Difficult [Morville &
Rosenfeld, 2002] 

Site Index N: + Not- [Morville & 
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Difficult 
(Very
Difficult) 

Rosenfeld, 2002] 

Search Engine N: ++++ 
I: ++ 

Very
Difficult 

[Morville & 
Rosenfeld, 2002], 
[Ghose & Dou, 
1998], [Chou, 2003] 

Personalization N: +++
I: ++ 

Very
Difficult 

[Morville & 
Rosenfeld, 2002], 
[Ghose & Dou, 
1998]

Customization N: ++
I: +++ 

U: -- Difficult [Morville & 
Rosenfeld, 2002], 
[Chou, 2003], [Dran 
et al, 1999] 

Social Navigation N: ++ 
I: + 

Not-
Difficult 

[Morville & 
Rosenfeld, 2002] 

Software Download I: + Easy [Ghose & Dou, 
1998]

Online diagnostics I: ++ 
U: ++ 

Difficult [Ghose & Dou, 
1998], [Chou, 2003] 

E-form enquiries I: ++ Not-
Difficult 

[Ghose & Dou, 
1998]

Order status tracking I: +++ Difficult [Ghose & Dou, 
1998]

Commenting / Feedback / 
Survey

I: ++ Difficult [Ghose & Dou, 
1998]

Virtual reality display I: ++ U: -- 
A: - 

Difficult [Ghose & Dou, 
1998]

E-business I: ++++ Very
Difficult 

[Ghose & Dou, 
1998]

Prize / Contest I: +++ U: - 
A: - 

Not-
Difficult 

[Ghose & Dou, 
1998]

Multimedia I: +++ U: - 
A: -- 

Difficult [Ghose & Dou, 
1998]

Games I: ++ A: -- Difficult [Ghose & Dou, 
1998], [Chou, 2003] 

Online registration I: +++ U: -- 
A: -- 

Not-
Difficult 

[Ghose & Dou, 
1998], [Chou, 2003] 

Chatrooms I: +++ A: -- Difficult [Chou, 2003] 
Forums / BBS I: +++ A: - Not-

Difficult 
[Chou, 2003] 

Implement good links U: + Not-
Difficult 

[Nielsen, 2000] 

Provide explanations for 
links and downloads 

U: + Easy [Nielsen, 2000] 

Provide printable versions of U: + Not- [Nielsen, 2000] 
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documents Difficult
Write for scannability U: + Not-

Difficult 
[Nielsen, 2000] 

Implement good backgrounds U: + Easy [Nielsen, 2000] 
Utilize good font procedure U: + Easy [Nielsen, 2000] 
Consider page titles U: + Easy [Nielsen, 2000] 
Frames U: + N: -- Difficult [Nielsen, 2000] 
Fewer images at higher levels U: + Easy [Nielsen, 2000] 

Table 4: The Master Table of Techniques.
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4.1.6 Techniques 

Technique: XHTML
Positives: Accessibility: + + +

Negatives:
Implementation

Difficulty: 
Difficult 

Supporting
Literature:

[McLaughlin, 2005] 

Description: By utilizing XHTML as a baseline for coding efforts throughout the 
project, it is possible to reduce discrepancy errors caused by browser 
interpretations and make the site load faster. 

Technique: Special service for hand-held devices 
Positives: Accessibility: + +

Negatives:
Implementation

Difficulty: 
Not-Difficult 

Supporting
Literature:

[Shao & Yang, 2007] 

Description: Providing a service accessible by those with hand-held devices allows 
the site to cater to a wider audience. This special service could have 
full or limited functionality compared to the rest of the site depending 
on the amount of effort placed in this technique. 

Technique: Adaptable code and interfaces 
Positives: Accessibility: + +

Negatives:
Implementation

Difficulty: 
Very Difficult 

Supporting
Literature:

[The W3C, 1999], [Shao & Yang, 2007] 

Description: The entire site can be coded to adapt automatically to access by 
mobile units, providing a flexible interface that can service a large 
variety of different users and platforms. This is difficult to achieve 
however, especially throughout a large site. 
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Technique: Multiple languages 
Positives: Accessibility: + +

Negatives:
Implementation

Difficulty: 
Difficult 

Supporting
Literature:

[The W3C, 1999], [Clark, 2003] 

Description: By creating multiple versions of the site in multiple languages, the 
access to information can be widely increased. This can be a very 
complex process, however, especially for large sites and sites that 
update regularly. 

Technique: Provide text-alternative for non-text elements 
Positives: Accessibility: +

Negatives:
Implementation

Difficulty: 
Easy

Supporting
Literature:

[The W3C, 1999] [Clark, 2003] 

Description: By providing explainable text-tags to image and multimedia objects, 
users utilizing text-only browsers or those visually impaired can still 
access and partake of the site’s information. 

Technique: Provide auditory track for multimedia presentations 
Positives: Accessibility: +

Negatives:
Implementation

Difficulty: 
Not-Difficult 

Supporting
Literature:

[The W3C, 1999] [Clark, 2003] 

Description: Multimedia presentations can be complemented by an audiotory track 
for blind users, describing the experience in detail. 

Technique: Assure that text and graphics are understandable without color 
Positives: Accessibility: +

Negatives: Usability: -
Implementation

Difficulty: 
Not-Difficult 

Supporting
Literature:

[The W3C, 1999] 

Description: Color should not have an effect on the understanding of the 
information presented on the site. Even without color it should be 
possible to access the information. This however, limits the number of 
color schemes and graphical implementations that can be utilized on 
the site. 
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Technique: Use style sheets to control layout and presentation 
Positives: Accessibility: +

Usability: +
Negatives:

Implementation
Difficulty: 

Not-Difficult 

Supporting
Literature:

[The W3C, 1999], [McLaughlin, 2005] 

Description: By the use of CSS stylesheets, the graphics and layout can be 
controlled from a unified source, ensuring easy control of 
accessibility elements. 

Technique: Utilize clear and simple information 
Positives: Accessibility: + +

Usability: +
Negatives:

Implementation
Difficulty: 

Not-Difficult 

Supporting
Literature:

[The W3C, 1999] 

Description: The information presented on the site should be clear and simple, 
avoiding use of highly technical or academic language in order to 
maximize understanding for everyone, especially users with learning 
and language disabilities. 

Technique: Validate accessibility 
Positives: Accessibility: + + +

Negatives:
Implementation

Difficulty: 
Difficult 

Supporting
Literature:

[The W3C, 1999] 

Description: Accessibility should be validated towards different disability groups 
or standards. Technology based restrictions, such as older systems, 
portable systems and different types of browsers can be tested easily, 
but other accessibility issues are more difficult to test and validate 
properly. This technique, if implemented extensively, requires a great 
deal of resources and time. 
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Technique: Location marker 
Positives: Navigation: +

Negatives:
Implementation

Difficulty: 
Not-Difficult 

Supporting
Literature:

[Morville & Rosenfeld, 2002], [The W3C, 1999] 

Description: The site should feature a location marker so the user always knows 
where he or she is located within the site. This location marker should 
be relative to the top of the hierarchy of the site. 

Technique: Unified logo, color-scheme and layout 
Positives: Navigation: +

Negatives:
Implementation

Difficulty: 
Difficult 

Supporting
Literature:

[Morville & Rosenfeld, 2002] 

Description: By using a unified logo, color-scheme and layout the user will be 
assured of which site he or she is visiting, regardless of the point of 
entry. If present throughout, this also makes sure the user knows 
exactly when he or she leaves the page. 

Technique: Graphical navigation bar 
Positives: Navigation: + +

Usability: +
Negatives: Accessibility: - -

Implementation
Difficulty: 

Not-Difficult 

Supporting
Literature:

[Morville & Rosenfeld, 2002] 

Description: A navigation bar comprised of graphical elements such as pictures or 
image maps are generally more aesthetically appealing, but they pose 
accessibility problems in that they slow the loading of the page down 
and they can be difficult to interpret for people with text-only 
browsers.
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Technique: Textual navigation bar 
Positives: Navigation: + +

Accessibility: + +
Negatives: Usability: -

Implementation
Difficulty: 

Easy

Supporting
Literature:

[Morville & Rosenfeld, 2002] 

Description: A textual navigation bar is simple and straightforward, offering clear 
advantages in the accessibility domain in that it loads fast and is easy 
to comprehend, but it is generally seen as less aesthetically appealing 
than a graphical version. 

Technique: Graphical labelling 
Positives: Navigation: + +

Usability: + +
Negatives: Accessibility: - -

Implementation
Difficulty: 

Difficult 

Supporting
Literature:

[Morville & Rosenfeld, 2002] 

Description: When labelling elements or sections of the site, graphical labelling 
provides a visually appealing alternative and it aids with navigation in 
that it clarifies what content belongs to which headline. Graphics do 
have an adverse effect on accessibility however, in that they take 
more computer power to display and they need to be complemented 
by text tags, or else they make no sense to the blind demographic. 

Technique: Textual labelling 
Positives: Navigation: + +

Accessibility: + +
Negatives: Usability: - -

Implementation
Difficulty: 

Not-Difficult 

Supporting
Literature:

[Morville & Rosenfeld, 2002], [The W3C, 1999] 

Description: Textual labelling is easy to implement and aids both navigation and 
accessibility in that they load quickly and make sense to more people 
than graphical elements do. However, they are generally considered 
less appealing than graphical ones. 
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Technique: Contextual Navigation 
Positives: Navigation: + +

Negatives: Usability: -
Implementation

Difficulty: 
Not-Difficult 

Supporting
Literature:

[Morville & Rosenfeld, 2002] 

Description: Contextual navigation, the use of links in flowing text, can be a great 
aid to navigation in that it allows immediate access to topics 
discussed or presented in the displayed information. However, 
extensive use of contextual navigation can hinder usability, clutter up 
the site and confuse the visitor. 

Technique: Sitemap 
Positives: Navigation: + +

Interactivity: +
Negatives:

Implementation
Difficulty: 

Not-Difficult 

Supporting
Literature:

[Morville & Rosenfeld, 2002], [Chou, 2003] 

Description: The sitemap presents the top levels of the information hierarchy 
available at the site to the user, allowing a view of the content on a 
broader perspective and allows for random access to sub-sections of 
the content. A sitemap is most natural for sites that present a highly 
hierarchical structure of information. 

Technique: Site Guide 
Positives: Navigation: + +

Interactivity: + +
Negatives:

Implementation
Difficulty: 

Difficult 

Supporting
Literature:

[Morville & Rosenfeld, 2002] 

Description: A site guide can be a simple tutorial or guide of the content on the 
site. It can take the form of a frequently-asked-questions form or 
similar element. It can, and often is, an interactive element that allows 
the user help in navigating the site. 
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Technique: Site Index 
Positives: Navigation: +

Negatives:
Implementation

Difficulty: 
Not-Difficult (Very Difficult on a large site) 

Supporting
Literature:

[Morville & Rosenfeld, 2002] 

Description: A site index presents all the topics of the site in an alphabetical order, 
allowing a user who knows what he or she is looking for access to 
that information without having to scan directories and categories. 
The implementation difficulty ranges from not difficult to very 
difficult depending on the size of the site and the amount of 
information that needs to be indexed. 

Technique: Search Engine 
Positives: Navigation: + + + +

Interactivity: + +
Negatives:

Implementation
Difficulty: 

Very Difficult 

Supporting
Literature:

[Morville & Rosenfeld, 2002], [Ghose & Dou, 1998], [Chou, 2003] 

Description: A search engine is almost critical on a very large site in that it allows 
the user to directly input a number of keywords to scan the large 
volumes of information for what he or she is interested in. This type 
of solution can be very costly and difficult to implement, however. 

Technique: Personalization
Positives: Navigation: + + +

Interactivity: + +
Negatives:

Implementation
Difficulty: 

Very Difficult 

Supporting
Literature:

[Morville & Rosenfeld, 2002], [Ghose & Dou, 1998] 

Description: Personalization, the tailoring of a site to a user’s desires can greatly 
aid both navigation and interactivity, but it almost requires a type of 
site member registration. It is also very difficult to implement and 
needs to be planned carefully before designed. 
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Technique: Customization 
Positives: Navigation: + +

Interactivity: + + +
Negatives: Usability: - -

Implementation
Difficulty: 

Difficult 

Supporting
Literature:

[Morville & Rosenfeld, 2002], [Chou, 2003], [Dran et al, 1999] 

Description: Customization features navigation and interactivity options based on 
the selections of the user. Basically the site is displayed from the 
choices the user has made. Most users consider filling in surveys of 
this kind to be a hassle, however, even if the benefits are great. 

Technique: Social Navigation 
Positives: Navigation: + +

Interactivity: +
Negatives:

Implementation
Difficulty: 

Not-Difficult 

Supporting
Literature:

[Morville & Rosenfeld, 2002] 

Description: Social navigation often takes the form of ‘other users recommend’ 
type of interface. It allows the users to feel a community feeling and 
allow themselves to be influenced by the choices of others, riding on 
the wave of popularity.

Technique: Software Download 
Positives: Interactivity: +

Negatives:
Implementation

Difficulty: 
Easy

Supporting
Literature:

[Ghose & Dou, 1998] 

Description: Download of software, whether it is product demos or something else, 
boosts the interactivity of any site. 
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Technique: Online diagnostics 
Positives: Interactivity: + +

Usability: + +
Negatives:

Implementation
Difficulty: 

Difficult 

Supporting
Literature:

[Ghose & Dou, 1998], [Chou, 2003] 

Description: Conducting online diagnostics where the customer can receive 
answers regarding products or services he or she has bought from the 
site is a possibility for increasing both usability and interactivity. The 
implementation difficulty of this task increases with the number of 
products in need of diagnosis and the complexity of the product. 

Technique: E-form enquiries 
Positives: Interactivity: + +

Negatives:
Implementation

Difficulty: 
Not-Difficult 

Supporting
Literature:

[Ghose & Dou, 1998] 

Description: Forms can allow for customers to contact the company without taking 
the detour through an email program, and it can also be used for other 
purposes, such as signing up for mailing lists. 

Technique: Order status tracking 
Positives: Interactivity: + + +

Negatives:
Implementation

Difficulty: 
Difficult 

Supporting
Literature:

[Ghose & Dou, 1998] 

Description: If the site is an e-business, offering the possibility to track orders can 
greatly increase the interactivity of the site.  
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Technique: Commenting / Feedback / Survey 
Positives: Interactivity: + +

Negatives:
Implementation

Difficulty: 
Difficult 

Supporting
Literature:

[Ghose & Dou, 1998] 

Description: A commenting or feedback system on the site allows the site to gather 
data from the customers directly. It is also possible to conduct product 
surveys and the like. Users who volunteer to leave their comments 
generally feel they have a greater chance to affect the site and its 
information. 

Technique: Virtual reality display 
Positives: Interactivity: + +

Negatives: Usability: - -
Accessibility: -

Implementation
Difficulty: 

Difficult 

Supporting
Literature:

[Ghose & Dou, 1998] 

Description: A virtual reality display can be implemented to allow the site users to 
view and rotate products in full 3D. This feature does have some 
merit in offering additional interactivity on the site, but at the same 
time it shuts out the users who do not have access to the requisite 
technology to utilize the service. Also, too much of this kind of 
effects has a negative effect on the usability of the site. 

Technique: E-business
Positives: Interactivity: + + + +

Negatives:
Implementation

Difficulty: 
Very Difficult 

Supporting
Literature:

[Ghose & Dou, 1998] 

Description: An online store can be a great boost to the interactivity of the site, 
allowing the customers to pick and choose between a number of 
products and/or services. 
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Technique: Prize / Contest 
Positives: Interactivity: + + +

Negatives: Usability: -
Accessibility: -

Implementation
Difficulty: 

Not-Difficult 

Supporting
Literature:

[Ghose & Dou, 1998] 

Description: The site can host a contest of some kind, offering prizes to the 
winners. This aids interactivity in that it allows the users to interact 
with the site, but at the same time this can be considered an 
‘unserious’ element to the site. 

Technique: Multimedia 
Positives: Interactivity: + + +

Negatives: Usability: -
Accessibility: - -

Implementation
Difficulty: 

Difficult 

Supporting
Literature:

[Ghose & Dou, 1998] 

Description: Streaming video or audio along with flash-effects fits into the 
category of multimedia. Multimedia has a positive effect on 
interactivity, but it also deprives some user demographics of the 
experience in that certain equipment or abilities are needed to view or 
hear the clips/effects. 

Technique: Games 
Positives: Interactivity: + +

Negatives: Accessibility: - -
Implementation

Difficulty: 
Difficult 

Supporting
Literature:

[Ghose & Dou, 1998], [Chou, 2003] 

Description: Games are a very wide category caught in this technique, but any kind 
of game generally increases interactivity. At the same time it shuts out 
those unable to play the game, providing a negative effect to 
accessibility. 
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Technique: Online registration 
Positives: Interactivity: + + +

Negatives: Usability: - -
Accessibility: - -

Implementation
Difficulty: 

Not-Difficult 

Supporting
Literature:

[Ghose & Dou, 1998], [Chou, 2003] 

Description: Online registration is often a by-product to other techniques, like e-
business or personalization efforts. It boosts interactivity, but the 
registration process is generally considered annoying by the users. It 
also deprives any non-registered users of content, lowering 
accessibility. 

Technique: Chatrooms 
Positives: Interactivity: + + +

Negatives: Accessibility: - -
Implementation

Difficulty: 
Difficult 

Supporting
Literature:

[Chou, 2003] 

Description: Chatrooms is a boost to interactivity on the site where users can talk 
to each other. The technology needed to run the chatrooms generally 
block out incompatible browsers/devices, however.  

Technique: Forums / BBS 
Positives: Interactivity: + + +

Negatives: Accessibility: -
Implementation

Difficulty: 
Not-Difficult 

Supporting
Literature:

[Chou, 2003] 

Description: Forums or bulletin-boards are a measure for users to talk about the 
site with each other and share information. It offers a big benefit in 
the interactivity sector, but forums are generally heavy and resource-
demanding. 
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Technique: Implement good links 
Positives: Usability: +

Negatives:
Implementation

Difficulty: 
Not-Difficult 

Supporting
Literature:

[Nielsen, 2000] 

Description: Links should be information-carrying, so any “Click Here” links 
should be avoided. Instead of saying “For additional information, 
click here” it is better to say “We also have additional information on 
this matter”. Information-carrying links provides better scannability. 

Technique: Provide explanations for links and downloads 
Positives: Usability: +

Negatives:
Implementation

Difficulty: 
Easy

Supporting
Literature:

[Nielsen, 2000] 

Description: Links and downloads should be accompanied by explanations, so that 
users don’t have to click on the link in order to find out what it leads 
to. This will reduce disorientation and increase usability. 

Technique: Provide printable versions of documents 
Positives: Usability: +

Negatives:
Implementation

Difficulty: 
Not-Difficult 

Supporting
Literature:

[Nielsen, 2000] 

Description: Long documents should have an online version as well as a printable 
one, so that users can choose to print and read it offline. 

Technique: Write for scannability 
Positives: Usability: +

Negatives:
Implementation

Difficulty: 
Not-Difficult 

Supporting
Literature:

[Nielsen, 2000] 

Description: Use short paragraphs, subheadings and bulleted lists when writing for 
the web to increase scannability. Most users scan web pages in order 
to find anything they deem interesting and by making this easier for 
the user, usability is increased. 
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Technique: Implement good backgrounds 
Positives: Usability: +

Negatives:
Implementation

Difficulty: 
Easy

Supporting
Literature:

[Nielsen, 2000] 

Description: Backgrounds should be plain-color or extremely subtle patterns and 
it’s important to have high contrast between the background and the 
text.

Technique: Utilize good font procedure 
Positives: Usability: +

Negatives:
Implementation

Difficulty: 
Easy

Supporting
Literature:

[Nielsen, 2000] 

Description: Use big fonts so that the text is easy to read, and don’t use more than 
2 different kinds of fonts. Avoid absolute font sizes so that the size of 
the text can be reduced or increased in the browser. 

Technique: Consider page titles 
Positives: Usability: +

Negatives:
Implementation

Difficulty: 
Easy

Supporting
Literature:

[Nielsen, 2000] 

Description: Page titles are often used out of context and should be specified 
carefully. They shouldn’t be more than 2-6 words long and different 
pages needs different titles to tell them apart. 

Technique: Frames 
Positives: Usability: +

Negatives: Navigation: - -
Implementation

Difficulty: 
Difficult 

Supporting
Literature:

[Nielsen, 2000] 

Description: Frames generally decrease navigation and cause printing problems. 
Inline frames should be preferred if any frames are to be used. 
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Technique: Fewer images at higher levels 
Positives: Usability: +

Negatives:
Implementation

Difficulty: 
Easy

Supporting
Literature:

[Nielsen, 2000] 

Description: Higher-level pages should have fewer images, and when the user 
wants more information, more pictures can also be included. 
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4.1.7 The Quality Calculation Specification 

The quality calculation specification is the final document which combines all the previous 
elements of the model with the predicted outcome of the final result. It is devised to give an 
overview over the selections made thus far, and to act as a guideline for the continued 
design and implementation effort.  

The calculation contains all the techniques chosen for the project, ranked by importance 
of implementation, along with their positive and negative influences on the final outcome. 
Also, a count of the implementation difficulty levels is included to grant the designer a 
rough outline of how difficult the implementation will be.  

A project with a high implementation difficulty and limited resources might be a risky 
project with a potentially lengthy implementation phase. At the same time, a project with 
high resources and low implementation difficulty has a shorter potential implementation 
phase.

QUALITY CALCULATION SPECIFICATION 

Project: [Project Name] 

Domain: [Project-specific Domain] 

Description: [Short Project Description] 

Techniques: 1. [Technique Name] (Quality: ++; Quality: --) 
2. .. 

Quality Calculation: 1. [Priority 1 Quality]: +++++ 
2. [Priority 2 Quality]: ++++ 
3. [Priority 3 Quality]: +++ 
4. [Priority 4 Quality]: + 

Quality %: 1. [Priority 1 Quality]: XX% 
2. [Priority 2 Quality]: XX% 
3. [Priority 3 Quality]: XX% 
4. [Priority 4 Quality]: XX%

Difficulty Calculation: Easy: X (Nr of techniques with ‘Easy’ implementation) 
Not-Difficult: X (Nr of techniques with ‘Not-Difficult’ 
implementation) 
Difficult: X (Nr of techniques with ‘Difficult’ implementation) 
Very Difficult: X (Nr of techniques with ‘Difficult’ 
implementation) 

Difficulty %: Easy: XX% 
Not-Difficult: XX% 
Difficult: XX% 
Very Difficult: XX% 
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4.2 Empirical Study 

Växjö Gaystudents (hereby referred to as VG) were selected as the case upon which to 
apply the model previously developed. The purpose of the study was to evaluate the model 
and its effectiveness when applied to a live case. To this end, interviews and an online 
survey were conducted as tools for evaluation and their results are presented in this section. 

4.2.1 Case Description & Background 

Växjö Gaystudents formed in early 2006, at Växjö University as a student organization bent 
on supporting the homo-, trans- and bi population of the student body. Their goal, as 
defined by their decree, is to work towards improving the situation of their demographic 
and act as a social network for their members. For a while VG has a rudimentary website 
with mainly basic contact information which eventually was closed down. At the yearly 
member meeting in 2007, the member body expressed a desire to create a proper website 
that would satisfy all of their needs. In order to accomplish this goal, the board was given 
the responsibility to find a suitable solution. 

They agreed, upon enquiry, to act as stakeholders for the study conducted throughout the 
course of this paper. Together with the authors of this paper, the board met and discussed 
potential website solutions. The idea was that the board would compile a list of 
requirements through discussion and this list of requirements would act as a foundation for 
utilization of the model created as a part of the paper. Thus the ultimate goal was the 
creation of a website for VG. In order to assess the effectiveness of the model, some of the 
board members were subjected to interviews regarding the site after its completion, while 
the members of the group and other interested parties were encouraged to fill out an online 
survey after viewing the site.

4.2.2 Requirements Analysis 

ID Requirement Functional/Non-
Functional

Absolute/Secondary

R1 The site should be visually appealing 
to the gay demographic, featuring 
some iconic symbols of the gay 
community, such as the rainbow flag. 

Non-Functional Absolute

R2 The site shall be available in both 
English and Swedish so exchange 
students also can access the 
information. 

Functional Absolute

R3 It should be simple, but not boring. Non-Functional Secondary
R4 Easy to use. Non-Functional Absolute
R5 All the board members should be able 

to upload news and pictures, without 
access to the FTP. 

Functional Secondary

R6 There should be an RSS feed on the Functional Secondary
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site so it is possible to see when it has 
been updated. 

R7 The site should contain some 
entertaining elements like quotations of 
famous gay people or book/movie 
recommendations. 

Non-Functional Secondary

R8 The site should include the following 
sections:

- Nyheter / News 
- Länkar / Links 
- Kontakt / Contact 
- Artiklar / Articles 
- Bild Galleri / Picture Gallery 
- Kalender / Calendar of 

Activities
- Styrelsen / The Board 
- Stadgar / Decree 
- Protokoll / Protocols 
- Medlemsregistrering / 

Membership Registration 

Functional Absolute

R9 Aqua/Azure Green color with steel-like 
elements is preferred in the design. 

Non-Functional Secondary

R10 Toned backgrounds are desired. Non-Functional Secondary
R11 Soft lines, not too many sharp straight 

lines.
Non-Functional Secondary

R12 The site should feature a membership 
application form. 

Functional Absolute

R13 The site should work on any computer, 
regardless of browser version or 
technology.

Functional Absolute

R14 The site should be accessible to those 
with disabilities as well. 

Functional Secondary

R15 The site should be easy to navigate. Non-Functional Absolute
R16 It should be easy finding what 

information you are looking for on the 
site.

Non-Functional Absolute

Table 5: VG Website Requirements.
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Figure 4: VG Requirements to Quality matching. Red requirements represent absolute (high priority) 
requirements. 

After assessing the requirements and matching them to the four essential qualities, a 
priority order was established. Usability was assigned priority number one, due to the 
possession of the largest amount of requirements combined with few important 
requirements governing the concept of the site. Accessibility was rated second, as it yielded 
a few heavy requirements that after careful consideration were prioritized higher than those 
of Navigation, which was placed in priority number three. Interactivity was considered the 
least important and designated priority number four. 

Factor: Priority:

Usability 
__________________________________

Priority 1 (Most Important) 

Accessibility 
__________________________________

Priority 2 (Very Important) 

Navigation 
__________________________________

Priority 3 (Important) 

Interactivity 
__________________________________

Priority 4 (Not important) 

57



4.2.3 Model Application 

A number of techniques were selected after the prioritization of the quality aspects was 
complete. These techniques, along with their relevant data were inputted into the 
specification below to create a baseline for the implementation of the techniques into the 
website.

QUALITY CALCULATION SPECIFICATION 

Project: VG Website 

Domain: Website with a specific targeted demographic. 

Description: The goal of this project is to create a website for Växjö 
Gaystudents, a local student organization whose primary 
demographic is that of young gay or bisexual people. 

Techniques: 1. XHTML (A: +++) 
2. Graphical navigation bar (N: ++; U: +; A: --) 
3. Graphical labeling (N: ++; U: ++; A: --) 
4. Multiple languages (A: ++) 
5. E-form enquiries (I: ++) 
6.  Unified logo, color-scheme and layout (N: +) 
7.  Use style sheets to control layout and presentation (A: +; U: +) 
8.  Special service for hand-held devices (A: ++) 
9.  Provide text-alternative for non-text elements (A: +) 
10. Consider page titles (U: +) 
11. Utilize good font procedure (U: +) 
12. Provide explanations for links and downloads (U: +) 
13. Implement good links (U: +)

Quality Calculation: 1. Usability: ++++++++ 
2. Accessibility: +++++ 
3. Navigation: +++++ 
4. Interactivity: ++ 

Quality %: 1. Usability: 40% 
2. Accessibility: 25% 
3. Navigation: 25% 
4. Interactivity: 10%

Difficulty Calculation: Easy: 4 
Not-Difficult: 5 
Difficult: 4 
Very Difficult: 0 

Difficulty %: Easy: 31% 
Not-Difficult: 38% 
Difficult: 31% 
Very Difficult: 0% 
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4.2.4 Online Survey Results 

The online survey was available through the main page of the VG site (in both a Swedish 
and an English version) and it allowed any visitor to present their ideas and criticism of the 
site and its quality. A copy of the survey can be found in the appendix. Below follows the 
results gathered from the survey, first in a few collected tables for reference and then a 
break down of the questions by category and type. 

Population Total: 21

Male Female
Gender: 14 (66.67%) 7 (33.33%) 

15-19 20-24 25-29 30-34 35-39 40-44 45-49 50+
Age: 2

(9.52%)
9

(42.86%)
6

(28.57%)
2

(9.52%)
1

(4.76%)
1

(4.76%)
- -

Homosexual Heterosexual Bisexual Prefer not to say 
Sexuality: 2 (9.52%) 13 (61.9%) 5 (23.81%) 1 (4.76%) 

Q. Nr S. Disagree Disagree Undecided Agree S. Agree 
1 - - - 12 (57.14%) 9 (42.86%) 
2 1 (4.76%) 6 (28.57%) 3 (14.29%) 7 (33.33%) 4 (19.05%) 
3 - 4 (19.05%) 9 (42.86%) 7 (33.33%) 1 (4.76%) 
4 - - - 6 (28.57%) 15 (71.43%) 
5 - 1 (4.76%) - 10 (47.62%) 10 (47.62%) 
6 - - 2 (9.52%) 13 (61.9%) 6 (28.57%) 
7 - - - 9 (42.86%) 12 (57.14%) 
8 - - - 13 (61.9%)  8 (38.1%) 
9 - - 1 (4.76%) 10 (47.62%) 10 (47.62%) 
10 - 2 (9.52%) - 13 (61.9%) 6 (28.57%) 
11 - - 1 (4.76%) 14 (66.67%) 6 (28.57%) 
12 - 4 (19.05%) 5 (23.81%) 11 (52.38%) 1 (4.76%) 
13 - - 1 (4.76%) 15 (71.43%) 5 (23.81%) 
14 - 1 (4.76%) 4 (19.05%) 10 (47.62%) 6 (28.57%) 
15 - 6 (28.57%) 8 (38.1%) 6 (28.57%) 1 (4.76%) 

Q. Nr Positive P. Positive Undecided P. Negative Negative
18 13 (61.9%) 7 (33.33%) 1 (4.76%) - -

Q. Nr Yes No
19 17 (80.95%) 4 (19.05%) 
20 13 (61.9%) 8 (38.1%) 
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Demographic Data 

The total amount of responders to the survey amounted to 21 people. Out of these 21 
people, 14 (66.67%) were male and seven (33.33%) were female. The responders range in 
between the 15-19 to 40-44 age categories with the majority (71.43%) 20-29 years of age. 
13 of the people responding to the survey state themselves as ‘Heterosexuals’, two as 
‘Homosexuals’, five as ‘Bisexuals’ and one person chose the option of not revealing his or 
her sexuality. Another variable was also gathered from the visitor’s to the survey. Through 
usage of the browser’s environmental variables, the visitor’s web-browser type and version 
was stored. 19 out of the 21 people that responded to the survey utilized a Mozilla-based 
browser, either version four or version five, possibly Firefox. The remaining two people 
used Opera. Seven (33.33%) out of the 21 people took the English version of the survey 
while the remainder took the Swedish version of the survey. 

Multiple-choice Statements 

Survey queries numbering 1 to 15 were multiple choice statements all utilizing the 
following scale: Strongly Disagree, Disagree, Undecided, Agree and Strongly Agree. 

The first statement, “The site is easy to use.”, was agreed to by everyone participating in 
the survey, 12 people chose Agree and nine people chose Strongly Agree. 

The second statement, "I find the site visually appealing.”, had a wider spread. Seven 
people disagreed, one of those strongly, and three were undecided. The rest, 11 people all 
agreed with the statement, four of them strongly. 

The third statement, "I find the site entertaining.”, four people disagreed with, while a 
total of nine people were undecided. Seven people agreed and one person strongly agreed. 

The fourth statement, "The layout is not difficult to understand.", everyone agreed with. 
Six people agreed and 15 people strongly agreed. 

The fifth statement, "The site is well organized.", was disagreed with by one person. 
Otherwise everyone else agreed, 10 out of those 20 agreed strongly. 

The sixth statement, "The site responds promptly to requests.", was mainly agreed to. 19 
people agreed, six of those strongly. The remaining two responders were undecided. 

The seventh statement, "The site loads quickly.", was agreed to unanimously. 12 people 
strongly agreed and the remaining 9 agreed. 

The eight statement, "It is not difficult to understand the information on the site.”, was
agreed to by everyone, eight of which agreed strongly. 

The ninth statement, "The site is easy to navigate.", showed one person undecided and 
the rest agreed, 10 of which agreed strongly. 

The 10th statement, "It is easy to locate where I am within the site at any given time.",
the majority agreed with as two chose to disagree, 13 chose to agree and six responders 
strongly agreed.

The 11th statement, "I have an easy time finding the information I am interested in.", was 
agreed upon as one chose ‘Undecided’, 14 chose ‘Agree’ and 6 ‘Strongly Agree’.

The 12th statement, "The amount of links is adequate.", four disagreed, five were 
undecided, 11 chose to agree and one strongly agreed.

The 13th statement, "It is easy to go back and forth within the site.”, was mainly agreed 
upon as one was undecided, 15 agreed and five strongly agreed.
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The 14th statement, “I feel that I can interact with the site to an adequate degree.", was 
mainly agreed to as well. One chose to disagree, four people chose to stay undecided while 
10 people agreed and 6 people strongly agreed. 

The 15th statement, "Interactive elements (like the membership form) are important for 
my experience of the site as a whole.”, six people chose ‘Disagree’, eight chose 
‘Undecided’, six chose ‘Agree’ and one chose ‘Strongly Agree’.

Comment queries 

Question 16: Can you think of any interactive element that would have improved your 
experience of the site? 

One person suggested implementing a forum or an IRC channel link so that the users of the 
site can seek advice and read other people’s opinions while avoiding direct contact, which 
could be useful for persons who are uncomfortable talking about their feelings and wish to 
remain anonymous.  

Another person commented on that too much interactivity can bring the site down since 
it draws attention from what’s important on the page, namely the content. A third person 
suggested a search function and a fourth wanted the buttons in the menu to change color 
when you clicked on them to indicate where you are on the site, and also apply this to the 
language choices.

This person also wanted contact information to the web administrator displayed 
somewhere on the site. A fifth person suggested using a calendar which displayed the 
different activities when you hover over the days in it. 

Question 17: Do you have problems using the site because of a disability or technical 
problems?

Two persons reported not having any problems using the site in Internet Explorer and 
Firefox. One person complained about that the mail addresses did not work, because they 
were constructed to avoid spam bots. 

Question 21: Other comments. 

One person thought that the overall appeal of the page to a wider community is limited 
because it’s focused on a specific kind of people. The website was otherwise stable, loading 
fast and the information was easily obtained although the page was a little primitive in 
structure.

Another person also thought the webpage was structured and simple although the design 
was so clear it was almost boring. Further this person didn’t miss any functions on the page 
and also commented on that it was easy to focus on the content of the page which was 
good. Another thing that was commented on was the texts on the pages which apparently 
had mistakes in them and gave the page an unprofessional look but at the same time a sense 
of that the page was aimed at students.  

This person also questioned the purpose of the site since it only seemed to provide 
information about activities and a mailing list was suggested as a better alternative. A third 
person wanted a better structure among the links in the menu but liked the variation of 
colors and effects, although too much of it at the same place was no good. Other comments 
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by different persons included nice colors and logo, easy to use, quick loading, organized 
and nice with explaining text under each headline.

Other queries 

Question number 18 asked the responders to rate their experience of the website according 
to the following scale: Positive, Partially Positive, Undecided, Partially Negative and 
Negative. The result shows that 13 of the 21 responders had a positive experience and seven 
had a partially positive experience. One person claimed undecided in regard to this 
statement. 

Question 19 and 20 presented the responders with a choice of Yes or No as answers to 
the following questions: Would you recommend the site to friends? Would you use the site 
again? At the first question (nr 19) there was a large majority in favor of Yes, as a total of 
17 people chose that answer. The second question (nr 20) saw a bit more of a balanced 
view, where 13 people chose Yes and eight people chose No.
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4.2.4 Interview Results

The interviews were conducted with two people of Växjö Gaystudents board. They acted as 
stakeholders and clients for the creation of the site and the requirements had been compiled 
through discussion with them. The interviews were conducted after the site had been 
completed and was of an open nature where several general themes were discussed. The 
interview themes were based on the theory presented previously in this paper, focused on 
four quality aspects in order to establish their effectiveness in the model. A general theme 
about quality was also implemented as a final point to discuss. The interviewed board 
members were encouraged to speak their mind and maintain a relaxed conversation, 
unaffected by the interviewer.

The discussion’s starting point was the first impressions of the board members. One of 
the interview subjects expressed a feeling of professionalism compared to other gay-student 
organizations’ websites she had interacted with in the past. Her main concern with the 
design was that even though it looked nice, it had a bit of a cute overtone that clashed 
somewhat with the seriousness they wanted to impart. She suggested minor changes to the 
color scheme and the general design. 

The headline was the next target of discussion, and the board members agreed it was 
clear and stylish, giving a professional impression. Minor changes to the logo’s location 
and the menu buttons were suggested, but the board members agreed that these concerns 
were slight at best. Overall, the site’s usability was praised, both in its simple-to-use aspect 
and in its graphical appearance in appealing to the targeted demographic. Especially praised 
was the rainbow icon in the background, a well-known symbol of the gay community. 

One of the board members, when asked what she valued the most between visual appeal 
and navigation, answered she preferred a ‘fun feeling’ and visual appeal. Her comment on 
the navigation merely claimed it was satisfactory, something the other board member 
agreed on. The site seemed easy to use and easy to understand according to both of them. 
The different language versions of the site were also a good complement, since the group 
has both exchange students and local students as members. The interviewed board members 
all thought this was a vital feature. 

The board members commented on the membership form, saying it was a good initiative 
to bring some interactivity into the site and they expressed hope that it would lead to a 
boost in membership numbers. As for the information on the site, they said it seemed easily 
accessible and understandable, even if it was in need of expansion. 

The site also featured a special board-member interface, allowing members of the board 
to post news and pictures directly to the site without any skill in HTML or coding. When 
asked about this feature, all of the interviewees showed great enthusiasm. They said it 
would be a great way to make sure homepage was up to date with the latest activities and 
news since no single person would have to be in charge to updating the page. Shared 
responsibility allows for a lower workload on already busy University students. 

When discussing quality and showed the presented model, the interview subjects all 
thought it seemed like an effective way to work. They agreed that the four quality aspects 
included in the model (accessibility, interactivity, usability and navigation) were all very 
important for the site’s overall quality. 

Their understanding of the qualities matched closely with the definitions derived from 
the theory part of this paper. They placed a bit more emphasis on the ‘easy-to-use’ aspect of 
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usability rather than its ‘amusement’ aspect, but otherwise agreed on the outlines provided 
for the quality aspects in this paper. 
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4.3 Data Analysis 

The following section contains a deep-end analysis of the data gathered through the survey 
and the interviews presented previously in this paper. We have below conducted an analysis 
of the model in regards to its effectiveness and quality priorities. In this section the data is 
analyzed in correspondence with the four quality aspects derived from our theoretical 
studies and we attempt to find correlations between different data that might be relevant to 
the evaluation of the model. Due to the somewhat limited population of the survey, its 
results might be somewhat questionable, an issue that is addressed in the ‘Concluding 
Discussion’ part of this paper. 

The Evaluation Analysis 

Upon examining the requirements, a priority between the four quality aspects were chosen 
and this list of priorities led to the list of techniques chosen to be applied upon the case 
website.

According to the calculation specification, 40% of the website quality would be acquired 
through Usability measures. This Usability, in the theory defined as visual appeal, 
simplicity, easy-to-use, fun and eye-catching items was tested through the empirical studies 
and was found to correspond closely to the calculation. The interviews showed that the 
stakeholders were pleased with the graphical appeal of the website with minor variations in 
opinion, which they pointed out being due to the subjective nature of taste. The subjects 
pointed out the professionalism of the website in comparison with other gay student 
organizations in Sweden and also thought the site was very simple to use. All of this 
vouched in favor of the importance of Usability. When asked what aspect being the most 
important on the website, the choices being visual appeal and entertainment or navigation 
and layout, one of the board members insisted upon the first choice, the second board 
member agreeing with her. The survey showed similar results, all of the responders thought 
that the site was easy to use and 52% thought that it was visually appealing. When split 
down by sexuality, in order to match the effectiveness of the current visual design with the 
targeted demographic, it turns out that 70% of the homo- and bisexual responders found the 
site appealing. All of this reinforces the requirements emphasis on Usability, the following 
technique choices and the result of high Usability on the site. There is a correlation between 
the measures implemented, the techniques, and the high Usability rating on the website, 
validating the theory behind the model. 

Accessibility and Navigation were both prioritized equally (25%). The survey shows 
that 33% of the people responding used the English version of the survey, which assumes 
reasonably, but not definitely, that they are foreign to Sweden. These foreign visitors or 
exchange students all agreed with the survey statement that the layout of the site is not 
difficult to understand and that the site is easy to use, a majority even agreed strongly. The 
interviews also showed that an English version of the site was important, if not crucial, for 
the website’s quality in that exchange students too, need to be able to glean the information 
presented on the site. Quick loading and quick responses to visitor’s clicks were also two 
important aspects of Accessibility measured through the survey. A majority (90%) of 
visitors agreed that the site responds quickly to requests while a minority remained 
undecided, possibly because the phrasing of the question gave them pause. Statement 
number seven on the survey, if the site loaded quickly, was unanimously agreed to and a 
majority (57%) even agreed to it strongly. From this it is possible to see a clear connection 
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between the importance of quick loading times and multilingualism to the quality of the 
site.

The Navigation of the site was prioritized just as high as Accessibility but the interviews 
do not show the same kind of response for the former as for the latter. The stakeholders 
merely commented that the Navigation was sufficient. The survey, however, showed that 
everyone (95%) except a miniscule percent agreed with the statement that the site was easy 
to navigate, and when confronted with the statement if it was easy to orient themselves 
within the site at any given time, the majority (90%) agreed. Those that disagreed with that 
last statement agreed with the former, possibly linking good Navigation to more than just 
site orientation. 

Interactivity was the least prioritized quality aspect, amounting for only 10% of the 
site’s quality in theory. The interviews showed that the interactive board member interface 
was much appreciated and would most likely help relieve the workload of the board 
members responsible for spreading information. It was, however, a feature that the survey 
could not measure since the interface was only available to the board members. The survey 
did measure the response to the statement asking if the responders felt they could interact 
with the site to an adequate degree. The formulation of this statement did not catch whether 
they felt the interactivity was too prevalent or too sparse. Only assumptions can be made 
about which way the responders answered. In regard to that statement, only one person 
disagreed while the majority (95%) agreed. A few responders had suggestions on 
improvements to increase the interactivity, like a calendar or IRC channel, however. This 
supports the theory that interactivity is an important part of quality, but that it was the least 
important factor affecting quality on this particular site. The fact that a large majority 
(95%) gained a positive experience from the site and that the stakeholders expressed 
content, points in the direction that site quality was, if not high, at least at a good level. 

The difficulty calculation presented in the model for the implementation the site was 
balanced, 31% Easy, 38% Not-Difficult and 31% Difficult, but the main part was below the 
Difficult mark. The site was designed during a time-frame of 72 hours after the pre-work 
including the requirements engineering and the technique selection process had been 
conducted. This is, relative to the amount of requirements and techniques, a short period of 
implementation which can be correlated to the low difficulty of the project, according to the 
model calculations. This is, of course, speculation in that the implementation time could be 
affected by a diverse number of factors such as number of web-designers, experience of 
said designer and the tools available for site construction.
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5 Discussion 

5.1 Conclusions

The following conclusions are based on the analysis of the empirical data in the previous 
section of this paper. The conclusions are linked to the research queries presented in the 
‘Problem’ part of this paper by the means of numbers. Each numbered conclusions 
corresponds to one research query. 

1) The theoretical background answers the first research query rather clearly. By 
dividing quality into four aspects: accessibility, usability, navigation and 
interactivity it is possible to define and measure quality within web-based 
information systems. The model has taken this concept of division further, dividing 
every quality aspect into techniques that are hands-on practical devices that can be 
applied to assure quality in design. These techniques, their links to the quality 
aspects and their link to overall quality has been validated in part by the empirical 
study performed which leads us to conclude that these four aspects are very 
important, if not central or iconic, parts of quality in the web-sphere. 

2) The model that we constructed as a part of this thesis is the practical tool for 
designing for quality in web-based information systems. Based on the theories we 
have gathered from other researchers and validated by case study, the conclusion 
here is that it is one way of applying the four aspect quality definition to a practical 
model. The model as it looks now can be applied to any system that fits the criteria 
of a web-based information system and it has the possibility of being expanded with 
more techniques, to more fully encompass the different quality areas. 

3) The prioritization between the different quality aspects that the model offers solves 
this research query in part. The survey and interviews show that the prioritization 
process works, but not to what degree of precision. 

4) The model has been evaluated and tested by use of the empirical study we 
employed. It shows that the model is effective in guaranteeing quality on a website 
and that it can be used to prioritize certain quality aspects over others. Its general 
basis leads us to believe that it can most probably be applied to any other website or 
web-based information system in that techniques not appropriate for the system can 
be discarded and other techniques can be chosen instead. Flaws of the model are 
possibly its practicality and simplicity which are strengths as well as weaknesses. 
They make it difficult to generalize the model to other types of systems outside of 
the web-sphere which makes it very strictly domain-specific. 
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5.2 Concluding Discussion 

5.2.1 Implications of this research 

The quality-driven design model presented in this thesis could serve as a foundation for 
expansion. By subdividing the quality attribute of a system in the manner presented here 
and adding their own techniques to those already existing in the model, it would be possible 
for an enterprise, or organization, to customize it to their own needs and implement it as a 
part of their design process. We believe that research into quality is an important part of the 
evolution of the design process, both in the web-domain as well as information system 
design beyond that narrow scope.

This thesis proves, albeit tentatively, that it is possible to measure quality in a web-based 
information system and even assure it during the design process, which provides 
possibilities for development of good, user-friendly and user-appreciated systems. By 
breaking down quality into four components, it becomes easier to grasp, and also easier to 
study. This creates a gateway to future research. See the section on further research later in 
this thesis for examples and a more in-depth suggestion of fields to investigate. 

The problem with lack of quality in web-based systems has greater implications than 
lack of quality in other types of information systems, mainly because the possible number 
of visitors or potential customers to such a system can be borderline astronomical. Thus, by 
utilizing an approach similar to the one we have presented here, the web-design industry 
can take a step forward, focusing on the broad aspect of quality instead of merely visual 
appeal and cutting-edge technology. 

5.2.2 Future research and recommendations 

This thesis has purposely not looked at the more theoretical nature of quality, instead has 
dissected it and divided it into four parts to which practical techniques have been applied. A 
reasonable future field of study could be linking the effectiveness of single techniques to 
overall quality as well as investigating its impact upon the aspect of quality from which it 
was derived. 

Also, the model could be applied to a larger, more extensive, website or system in order 
to gauge its effectiveness when coping with the problems that larger sites suffer, such as 
information overload, navigation difficulties, security problem and scalability. New 
research could suggest changes or compliments to the QDM in order to raise its usefulness 
when applied to such large-scale systems. 

Likewise, research could be applied to find new techniques, new sub-scales of the 
quality aspects and even rework the calculation process of the QDM. The model, as 
presented in this thesis, is a prototype and can, and should, rightfully be expanded upon by 
future evaluations and research. 
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5.3 Method Discussion 

The studies conducted in this thesis produced results upon which we have constructed our 
conclusions. One aspect of these studies deserves to be examined further, however. This 
issue concerns the amount of data gathered from the survey. 

The survey was available through a link on the website for approximately one week after 
its completion. The survey was not, in any way, restricted to students or people affiliated 
with the University and indeed, that part was deemed not relevant. The site’s quality was 
examined with the basic premise that any visitor to the site could assess it, not merely 
students or people already affiliated with Växjö Gaystudents. 

The main issue is instead associated with the amount of responses gathered. The 
responders measured 21 in number which can be considered a somewhat small pool, which 
decreases the certainty of the results gathered from it, as well as the strength of the 
conclusions based upon that part of the study. The interviews complement this small 
weakness to some extent, but the existence of such a weakness is noteworthy. 
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Appendix

Växjö Gaystudents Website Survey 
As a part of a research project in informatics, we are asking everyone who visits VGs page 
to participate in this short survey in order to assess the quality of the website. This survey 
takes less than ten minutes to complete and will provide us with much valuable data. The 
survey features a number of statements and questions that we ask you consider while 
keeping VGs homepage in mind (this survey is not a part of the website). 

Gender: Male / Female 
Age: 15-19 / 20-24 / 25-29 / 30-34 / 35-39 / 40-44 / 45-49 / 50+ 
Sexuality: Homosexual / Heterosexual / Bisexual / Prefer not to say 

1. "The site is easy to use." 
Strongly Disagree – Disagree – Undecided – Agree – Strongly Agree 

2. "I find the site visually appealing." 
Strongly Disagree – Disagree – Undecided – Agree – Strongly Agree 

3. "I find the site entertaining." 
Strongly Disagree – Disagree – Undecided – Agree – Strongly Agree 

4. "The layout is not difficult to understand." 
Strongly Disagree – Disagree – Undecided – Agree – Strongly Agree 

5. "The site is well organized." 
Strongly Disagree – Disagree – Undecided – Agree – Strongly Agree 

6. "The site responds promptly to requests." 
Strongly Disagree – Disagree – Undecided – Agree – Strongly Agree 

7. "The site loads quickly." 
Strongly Disagree – Disagree – Undecided – Agree – Strongly Agree 

8. "It is not difficult to understand the information on the site." 
Strongly Disagree – Disagree – Undecided – Agree – Strongly Agree 

9. "The site is easy to navigate." 
Strongly Disagree – Disagree – Undecided – Agree – Strongly Agree 

10. "It is easy to locate where I am within the site at any given time." 
Strongly Disagree – Disagree – Undecided – Agree – Strongly Agree 

11. "I have an easy time finding the information I am interested in." 
Strongly Disagree – Disagree – Undecided – Agree – Strongly Agree 
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12. "The amount of links is adequate." 
Strongly Disagree – Disagree – Undecided – Agree – Strongly Agree 

13. "It is easy to go back and forth within the site." 
Strongly Disagree – Disagree – Undecided – Agree – Strongly Agree 

14. "I feel that I can interact with the site to an adequate degree." 
Strongly Disagree – Disagree – Undecided – Agree – Strongly Agree 

15. "Interactive elements (like the membership form) are important for my experience of the 
site as a whole." 

Strongly Disagree – Disagree – Undecided – Agree – Strongly Agree 

16. (Optional) Can you think of any interactive element that would have improved your 
experience of the site? If so, please describe it in the text box below: 

17. (Optional) Do you have problems using the site because of a disability or technical 
problems? If so, please describe the issue in the text box below: 

18. Please rate your overall experience of the website: 
Positive – Partially Positive – Undecided – Partially Negative – Negative 

19. Would you recommend the site to friends? 
Yes – No 

20. Would you use the site again? 
Yes – No 

21. (Optional) Other comments: 

Thank you for your contribution!
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Växjö Gaystudents’ Website – Representative Screenshots 

Main Page 

Gallery Page 
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Membership Page 

Main Page (English version) 
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Gallery Page (English version) 

Membership Page (English version) 

76



Växjö
universitet

Matematiska och systemtekniska institutionen
SE-351 95 Växjö

tel 0470-70 80 00, fax 0470-840 04
www.msi.vxu.se


	07078MTIR.doc
	Assuring_Quality_in_Web-Based_Information_Systems.pdf
	Sistasida.pdf

