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Abstract 
 
We see this world rich with culture, emotion, and human connections. The human built 

world can afford a sense of beauty, sublimity, and resonance, and through our 

advancements in technology also bringing the advancements in society. At the center of 

these advancements are interactions, conversations, connections, collaborations, and 

relationships, within and across multiple disciplines, with and without technology. For 

the last decades, as the computer technologies have been developing, the importance of 

human-computer systems interaction problems are also growing with the passage of time. 

This is not only because of the computer systems performance and characteristics have 

been improved, but also due to the growing number of computer users and of their 

expectations about general computer systems capabilities as universal tools for human 

work and life facilitation. Interface design is important for several reasons and the current 

growth of the different web applications are characterized by an increasing availability of 

online different services or products trading and different search facilities like flight 

search web sites, provided by most commercial airlines. In this study we will therefore 

create an understanding of the most important interaction design principles for the 

designers of online booking systems. The research methodology used in the research is 

design and creation. The method components used in this study are documents and 

interviews. The theoretical study has identified some important aspects covering the 

human computer interaction, usability of interactive interface, user feedback and the user-

centered design approach for the development of such online booking systems. These 

aspects have been verified through the three interviews with the interviewees having 

different experience levels. The result shows that the interaction design is really 

important in designing of interactive online booking system. Therefore, the designers of 

such systems need to have an understanding of the most important design principles like 

the usability and functionality of the system, the approach should be iterative in design, 

provide proper feedback, minimum steps in booking process, risk management, and user-

centered approach should be included in your design principles. It is also important for 

the designers of online booking systems to be aware of the usability factor of the system. 

The cognitive psychology is also vital for designers to understand how users think and 

perceive things. Designers need to have a good balance between context and graphics of 

the interface of such systems. The result also has been shown in the design of prototype 

with the most important interaction design principles and other factors. 
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1 Introduction 
 

The main idea behind the writing of this introduction chapter is to shed light on the 

problem area of the research and to present arguments for the fact that why this area 

needs to be studied further in this research. This introduction will form the basis for the 

paradigm, the theoretical and for the empirical research. 

 

1.1 Background  

 

We see this world rich with culture, emotion, and human connections. The human built 

world can afford a sense of beauty, sublimity, and resonance, and through our 

advancements in technology also bringing the advancements in society. At the center of 

these advancements are interactions, conversations, connections, collaborations, and 

relationships, within and across multiple disciplines, with and without technology.  

 

Today some different fields of informatics and computing with intensive requirements of 

human-computer interaction are the areas of researches. There has been a lot of 

improvement in human-computer interaction advancement from various aspects. For the 

last decades, as the computer technologies have been developing, the importance of 

human-computer systems interaction problems are also growing with the passage of time. 

This is not only because of performance and characteristics of computer systems have 

been improved, but also due to the growing number of computer users and of their 

expectations about general computer systems capabilities as universal tools for human 

work and life facilitation.  But still it has not been achieved to establish systems to fulfill 

all requirements of an individual, organization or society. As far as the interaction design 

of such systems is concerned it‟s a challenge to the philosophy of product design. Its 

significance also goes beyond the field of computer science and software design (Yang & 

Chen, 2009). The core of which is to strike a balance between human beings and 

technology. 

 

The design principles for interactive systems, as we conceive them, are consisting of clear 

rules of thumb that have defined features. The human-computer interfaces are getting 

rapidly developing in the field of networks, graphics, multimedia technology, and new 

types of input and output equipments. All these fast developments will bring a change in 

the future and will largely use intelligent interactive media to guide and explain the 

contents and tasks of interaction. Interface design is important for several reasons (Zhang, 

Huang & Wang, 2009). Firstly, the more intuitive the user interface is, the easier it is to 

use; and the cheaper it is for the end user. If we have designed an interactive user 

interface, then it will definitely help the users to achieve their desired task pretty easily 

and efficiently. 

 

The current growth of the different web applications are characterized by an increasing 

availability of different online services or products trading and different search facilities 

like flight search web sites, provided by most commercial airlines. Being specific to a 
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restricted domain, they offer a quality of their answers that goes much beyond what can 

be achieved via conventional, general purpose search engines. However, we are still 

lacking effective query systems on the web allowing users even to ask similar queries 

(Braga, Cei, Daniel & Martinenghi, 2008). 

 

Although human computer interaction principles apply equally well to both graphic user 

interfaces and online system‟s interface design, but there is a significant difference 

between graphic user interfaces and online system‟s interfaces. Among the more 

prominent are compatibility with device and browser diversity, user initiated and 

controlled navigation and low lost of switching between online systems (Badre, 2002).  

 
 

 
 

Figure 1: User interface design in interactive design of online booking 
system (Ashraf & Khan, 2010) 

 

This study will focus on some of the most important design principles for the online 

booking systems and in it design studies will be in forefront in the interaction design. 

This research will create such knowledge that will contribute to the development of 

information technology as a design principle and the education of the reflective 

interaction designer. It is an act of design, the shaping of different online applications or 

systems. The design of information technology is not only one of many design processes 

in the society today, but one of the most prominent. In many ways and in many contexts, 

the design of different online systems influences the functions of workplaces, and how an 

individual is benefiting by these in his daily life routines. In our intended research area 

we will focus on the usability and user-centered design approach in development and 

implementation of important design principles for online booking system. This research 

is therefore, to create an understanding for some important design principles that could be 

used by the designers for the online booking systems and will reduce the use problems. 
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1.2 Statement of problem 

 

As the booking systems on the internet are becoming increasingly complex and it is 

common that such a booking system offers the users to book several types of activities at 

the same time on the same portal like a flight, hotel rooms, car rental, ferry tickets, cruise 

tickets, etc. When the different users book tickets on the internet, their highest priorities 

are suitable time, date and price for the multiple booking. The combination of price and 

availability on the requested dates or preferences is the basis on which users have to make 

a decision. Primarily they want an exact fit to their request with the lowest possible price. 

Since this is rarely the case, they must navigate the available options. How to visualize 

this is a difficult problem we plan to explore a possible solution in design and theory.  

 

The most essential problem area from the user‟s perspective is usability and the design of 

interface of such online booking systems. On the other hand the designer‟s perspective, 

are those challenges or problems that a designer will face while designing or developing 

online booking systems with important design principles. We will look deep down into 

these problem areas. 

 

1.3 Purpose of the study  

 

Our ambition is to introduce some important interaction design principles for the online 

booking systems designers and users. As many online booking systems offering different 

activities on the same portal create problems for their users and it seems as if many 

designers do not have a good knowledge about important design principles that could 

enhance usability for the users. The purpose of this research is therefore to create an 

understanding for some important design principles and how these could be applied to 

develop online booking systems designs to reduce users‟ problems.  

 

1.4 Research questions 

 

What are the most important design principles for the better understanding of human 

computer interaction design in online booking systems?  

 

This question will be illuminated by studying the following sub questions: 

 

 What can be found about the usability of online booking systems that are 

developed by using the important interaction design principles?  

 

 What are the key challenges for a designer to implement these design 

principles in his/her design solution for online booking systems? 
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 What is the key role of user-centered design approach in relationship with the 

implementation of most important interaction design principles for online 

booking systems?  

 

1.5 Target group  

 

The research in this thesis will elaborate on important design principles in the 

development of online booking systems. An obvious target group is the researchers 

within computer science or interdisciplinary fields. Other target group is the designers 

working on the interaction design patterns or principles especially for the different online 

booking systems and the users who use the online booking systems for their different 

activities on the same portal. 

 

1.6 Delimitations 

 

The interaction design principles for online booking systems as, a whole is really a vast 

topic to cover under such a short span of time, and therefore, we have decided to focus on 

the most important design principles for the online booking systems. So, for our thesis 

work time is one of the biggest limitations, as we will introduce design principles for a 

better understanding and usability of the online booking system. Now as in this world 

with advancement in technology you have online applications available on your computer 

screen and even on your mobile screen as well, but we will not discuss the design 

principles for the mobile online booking systems.     

 

1.7 Expected outcome 

 

We expect that our research result will be able to create an understanding for some of the 

important design principles of interaction design for the online booking system. We will 

also develop a prototype as our expected outcome of the research work for the graphical 

or pictorial representation of the interaction design principles for online booking systems. 

 

1.8 The authors’ own experience and background 

 

We have studied Interaction Design I VT10P3 (NID01C) in first semester and that course 

gave us broader view of the Interaction Design Principles. In this course we studied what 

are Human Computer Interaction (HCI), User-Centered System Development Methods, 

Design tools, Use Qualities, Actability, Fundamental Design, Functional Design, Detailed 

Design, Design Theory and about the colors importance. All these key concepts studies 

will definitely help us a lot in our research area. 
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 Muhammad Sohaib Amir Khan has also got admission in the Interaction Design II 

(INTDES2) course in this term and which we believe help us also in our field of research. 

We also have some experience in developing different online applications as a solution 

for different companies or organizations. In most of our projects the user-centered design 

has been the main focus and we know to some extent that what kind of issues and 

concerns online users have as far as the design principles are concerned. Muhammad 

Sohaib Amir Khan has been designing the user-centered design and he also has been 

developing the different web-based applications for last (5) years. He has the right 

experience and exposure to be a real team player for the writing of this thesis. 
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1.9 Structure of the thesis 

 

Figure 2: The relationship between different parts in thesis (Ashraf & Khan, 
2010) 
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Above shown in the figure is our research process model for our intended research field. 

Firstly our web design and development experiences and keen interest in the research 

field lead us to our research questions from the field of interaction design. We have been 

doing the literature review books, journal, articles and conference papers that have 

already been written on our field of research. This literature review will also be 

contributing to our research and conceptual framework which is the different factors 

comprising our topic.  

 

For our research topic we will use design and creation as our strategy of research and 

prototype will be developed with the usability and user-centered design approach from 

the theoretical study of the thesis. First this prototype will be built and then will be 

evaluated by the heuristic evaluation method and secondly, it will be iterated or 

considered as final release or version. In comparative analysis theoretical results, 

empirical results and final release of prototype will be analyzed. At the end research 

results will provide the answers to the research questions. 
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2 Research design 
 

The basic purpose of this chapter is to describe the epistemological position that the 

research is based on, to depict the scientific approach and to present an overview of the 

methods used for collecting data, analyzing results evaluating the research and presenting 

the research results. 

 

2.1  Research perspective  

 

There are two main scientific perspectives, positivism and hermeneutics. Since our 

research aims at creating understanding of comprehension knowledge through 

interpretation, hermeneutics is the most relevant approach.  

 

Hermeneutics is the theory of understanding or science of comprehension. In order to 

gain insight into the very nature of knowledge one must start with most fundamental 

theory of meaning, understanding and interpretation available, which is known as 

hermeneutics. The ontology of our knowledge is constructive as we are building up the 

understanding of important design principles for online booking systems and 

hermeneutics also corresponds well with the ontological position in our study. Among the 

key figures in the long history of hermeneutics is Schleiermacher (1998) who developed 

hermeneutics into a single discipline, embracing the interpretation of all texts, regardless 

of subject and genre. At each level of interpretation we are involved in a hermeneutical 

circle: We cannot know the correct reading of a passage in a text unless we know, 

roughly, the text as a whole; we cannot know the text as a whole unless we know 

particular passages. We cannot fully understand the text unless we know the author‟s life 

and works as a whole, which requires knowledge of his texts. We cannot fully understand 

a text unless we know about the whole culture from which it emerged, but this 

presupposes knowledge of the texts that constitute the culture.    

 

Wilhelm Dilthey sought to defend the humanities against the growing competition from 

the sciences. He thought that hermeneutics could be developed to a humanistic method 

that could produce objective knowledge. He made some distinctions between science and 

humanities, which are still much used and discussed: Science explains phenomena, while 

humanities interpret and understands them.  

 

Benediktsson (1989) every situation must be solved from its own conditions. Therefore it 

is not possible to learn a general pattern for hermeneutics but the researcher must learn 

through experience. The research results can be individual and contain a subjective 

component that may be compared with the positivistic perspective where inter-

subjectivity is an important feature for evaluating research results. Hermeneutics is 

however not a uniform science but has evolved into different perspectives since 

Schleiermacher and Dihltey stated their ideas. 

 

According to Gadamer (2006) hermeneutics is the practical art, involved in such things as 

preaching, interpreting other languages, explaining and explicating texts, and, as the basis 
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of all of these, the art of understanding, an art particularly required any time the meaning 

of something is not clear and unambiguous. Hermeneutics is the study of interpretation, 

originally and usually, the interpretation of texts. The term is commonly encountered in 

religious studies where the meaning of sacred texts, written in archaic languages and 

linguistic forms, must be interpreted to a contemporary audience.  

 

The formalist paradigm in both philosophy and computer science is characterized by a 

belief in the value of centralization, control, hierarchy, predictability, and provability. An 

ideal model consists of a set of formal tokens with unambiguous meaning and a set of 

combination and transformation rules (with accompanying derivation proofs) for 

manipulating the formal tokens. The semantics of the real world are, in principle, 

reducible to the formally defined syntax of the model. On the other side Hermeneutics is 

the study of interpretation, originally and usually, the interpretation of texts. When 

applied to systems and computer science, the minority hermeneutics paradigm centers on 

concepts of autonomy, multiple perspective, negotiated and ephemeral meaning, 

interpretation, emergence, self-organization, change, and evolution.  

  

While it is true that the divide separating formalists and hermeneuticists is very real and 

very fundamental, it is not the case that the two sides are inevitable antagonists. One side 

need not, and should not, “win” at the expense of the other. The two approaches should 

be and can be complementary but only if the strengths and weaknesses of each are 

recognized and a concerted effort is made towards integration. (West, 1997) 

 
Figure 3: Hermeneutic and formalist realms (West, 1997) 
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The horizontal axis represents the spectrum of activities involved in systems modelling 

and application development. It ranges from analysis (with the accompanying tasks of 

comprehending the real world, making useful abstractions, and decomposition) to 

implementation (compiling, testing and executing). The vertical axis contrasts the 

deterministic world (the domain of hardware, discrete modules, algorithms, and small-

scale formal systems) to the natural world (businesses and organizations, societies, 

composite systems, and cultures). A diagonal bisects the graph to demarcate two realms. 

To the lower right, where emphasis is on the defining and building of hardware and using 

a finite set of representations (binary and operation codes) and manipulation rules (the 

grammar of a compiler) to implement a software design, is the realm of mainstream 

computer science. Formalism is appropriate, and indeed necessary, here. (West, 1997) 

 

When we enter the realm to the upper left of the diagram, formalism no longer serves us. 

In fact it impedes our progress by directing our efforts into unproductive channels. The 

Natural World is chaotic, its patterns stochastic rather than algebraic. Our efforts as 

human beings to understand and operate in this world are social and embedded in the 

context of the place and the moment. If we are to build computer based systems that 

create global networks, whose complexity rivals that of the natural world, which respect 

and complement the dignity of human beings, and which can adapt to support a world in 

constant flux, we need a computer science that embraces the entire domain described in 

the figure 5. We need a computer science that can recognize why objects are different, 

why hermeneutics are important, and why formalism is limited in its application. We 

need a hermeneutic computer science. (West, 1997) During the hermeneutic process the 

reader understands himself or herself in a new way which leads the reader experience to 

the text as true. Through openness and that the researcher listens to the text, a dialog can 

evolve. In this case the aim with interpretation is not to understand the intentions of the 

author but to get an own understanding of the subject area that the text describes.  

 

To choose the hermeneutic perspective from different perspective will have implications 

for the research strategy. If we have a look at Betti‟s perspective which is more 

objectivistic image and assumes that the researcher considers the original intentions of 

the creator. In our research it seems more reasonable to keep the text more autonomous as 

well the theoretical as the empirical material. The factors and principles identified in the 

theoretical study are verified through my interpretation of the empirical material in 

relation to our knowledge within the theoretical framework that is relevant for the 

research. On the other hand Gadamer‟s perspective is that the reader perceives the text as 

true to reach an understanding. Ricoeur‟s perspective means that the text creates a 

symbolic world that we can take in and understand. According to this perspective the text 

creates a symbolic world and to understand the empirical as well as the theoretical 

material it will help us to identify important interaction design principles that we will use 

for our prototype. We therefore select Ricoeur‟s perspective on hermeneutics. 

 

There are two main types of methods that can be used for data collection quantitative and 

qualitative methods. The difference between these two types means different things for 

different researchers. The aim with a quantitative approach should however be to either 

study relationships between different concepts or to investigate the distribution of earlier 
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defined phenomenon whereas the aim for the qualitative approach instead should be to 

investigate variations, structures and processes for phenomenon that are not quite known. 

A qualitative research takes it starting point in the opinion that every phenomenon 

consists of a unique combination of attributes that cannot be measured. A qualitative 

method is thus compatible with the ontological view that the categories that people use to 

understand reality are social products and that human experiences consist of certain 

subjective elements to which it is impossible to attach quantitative data. (Flick, 2009) 

 

Moreover, hermeneutics is the study of human cultural activity as texts with a view 

towards interpretation to find intended or expressed meanings (Kvale, 1996). Texts are 

understood to include things such as written or verbal communication, visual arts and 

music. Hermeneutic research is interpretive and concentrated on historical meanings of 

experience and their developmental and cumulative effects on individual and social 

levels.  This interpretive process includes explicit statements of the historical movements 

or philosophies that are guiding interpretation as well as the presuppositions that motivate 

the individuals who make the interpretations (Barclay, 1992) On the basis of our research 

by using this hermeneutics paradigm we will try to create the understanding of important 

interaction design principles for the designers to help them in their approach to design 

online booking systems with better usability.  

 

2.2 Research strategy 

 

In order to explain the research strategy it is important that we state the role of the 

theoretical and the empirical study. The theory in a study can be used in different ways. 

For example the theoretical material can influence the researcher when selecting data and 

it can also be used for analysis. 
 

The research presented in this thesis includes inductive as well as deductive components 

but the research can neither be characterized as pure inductive nor deductive. As the 

previous important design principles for the online booking systems will be used as guide 

lines and also the importance of usability and user-centered design will be discussed. In 

the first part of the research all the important design principles will be viewed along with 

the usability and user-centered design approach and some of problem areas from a 

number of researchers and authors points of view will also be in focus. As, these 

researchers will have different perspectives representing different research areas in 

interaction design.  

 

Then the results from the theoretical research will be verified through the empirical study 

involving the strategy of design and creation that will present the better understanding of 

the system for the end users. The empirical research however also tries to introduce the 

importance of the understanding of important interaction design principles with the 

usability and user-centered design approach for the online booking systems. All of the 

major challenges faced by the designers in the implementation of these interaction design 

principles for the online booking systems will also be part of the empirical studies. This 



 

[12] 
 

result may provide further implications for online system developers, designers and in the 

field of interaction design. 

 

The design and creation is our research strategy as we focus on developing a new online 

booking system design using important interaction design principles with the usability 

and user-centered design approach in our design also called artifact. For many researches, 

especially in the field of computing, the research involves analyzing, designing and 

developing a computer based product such as online booking system. This research will 

contribute to the knowledge as the online booking system is developed in order to 

examine the use of all important interaction design principles for such system. Therefore, 

these can create understanding and illustration of important interaction design principles 

to the development of online booking systems and a prototype system is analyzed, 

designed and implemented using these all important interaction design principles. (Oates, 

2006)  

 

In our study we will analyze the existing important interaction design principles for the 

online booking systems and then we will argue for the usability and user-centered design 

approach as a better solution for the development of online booking systems. We believe 

that the successful creation of this understanding of important design principles with 

usability and user-centered design being the key factors will be a healthy contribution to 

the knowledge via the analysis and development of prototype. While, we are using the 

design and creation as our research strategy and we strongly believe that the artifact is 

itself the main contribution to the knowledge.  

 

As the many computing research thesis involve the development of a computer based 

product and the researchers have to explain and document how they worked through the 

stages of analysis, design, implementation and testing, and which is known as systems 

development method or methodology. This should not be confused with the research 

methodology – the combination of research strategies and data generation methods that 

are being used in the research (Oates, 2006). Following figure will elaborate on this 

matter further: 

 

 
Figure 4: Research methodology and development methodology (Oates, 

2006) 
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As it has been shown in the above figure that with research methodology of design and 

creation we will use prototyping as our development methodology for the artifact of our 

research. When you are using prototyping as your development methodology in the 

research then you have different version, a first version, or prototype system, is analyzed, 

designed and implemented. Then after these all phases the understanding from this 

prototype is being used to modify the analysis and design models and create a revised 

system prototype. After this again the understanding gained and is being used to revisit 

the analysis, design and implementation stages, and so on. The prototype is gradually 

modified until it is a satisfactory implementation is produced. One big advantage of this 

approach is that it is not necessary to fully understand a problem before exploring 

tentative solutions. But in our scenario we will only analyze and design the prototype and 

will not be able to implement it unfortunately due to lack of time.  

 

Some of the advantages of the design and creation research strategy include: 

 

 Something tangible to show for the research, some kind of IT artifact rather 

than just abstract theories or other knowledge. 

 

 It appeals to people who enjoy technical and creative development work. 

 

 It is the normally expected mode of research in some computing areas such as 

computer science and software engineering. 

 

 Because the use of IT and computers is still relatively new in many domains, 

and its technology is advancing rapidly and therefore it has plenty of scope for 

proposing and developing new IT artifacts and hence, it has been making a big 

contribution to knowledge.  

 

Some of the disadvantages of the design and creation research strategy include: 

 

 Can be a challenge to justify why your work is not just normal design and 

creation. 

 

 Can be risky if one does not have necessary technical or artistic skills. 

 

 Rapid advances in technology can invalidate the research results. 

 

2.3 Data collection procedures 

 

Data collection techniques give us with an opportunity to systematically gather 

information pertaining to research phenomena. There are many different qualitative 

methods that can be used to collect data for our research. Examples of such methods are 

text analysis, interviews, questionnaires and observations.  
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Design and creation research often makes use of the data generation methods like 

interviews, observation, questionnaires and documents. For example, interviews and 

questionnaires are often used to find out from a client or intended end-users their 

requirements specification or design brief. They can also be used to find out how people 

evaluate the IT artifact that has been developed. The data collection techniques selected 

for the exploration of important interaction design principles are interviewing and 

documentation. The triangulation data collection method of interviews consolidated with 

documents creates a greater degree of data validity.  These data collection techniques are 

appropriate to design and creation, which is in line with research approached from 

hermeneutics philosophical paradigm. The participants targeted for interviews will have a 

good experience in designing or development of interaction design principles in their 

solutions for online systems. (Oates, 2006) 

 

We have stated some criteria that we have used when looking for literature. Since the 

research relates to human computer interaction we will choose the human computer 

interaction literature and especially look for the interactive interface design. We will also 

identify some cognitive authorities within each area and another criterion is that a 

substantial part of the text used for analysis should be written by these authorities or by 

their disciples. Cognitive authorities may be identified by using different sources to see 

which authors that have contributed to the subject area and who are often referred to by 

other authors. The subject areas for our research work are being discussed in next chapter 

and to gather literature for our research we have looked for material in different databases 

and journals and most of the papers are peer-reviewed. 

 

The data collection technique of documents will comprise of any empirical research 

addressing the interaction design principles with usability and user-centered approach in 

design. We will also study existing documents such as an organization‟s procedures 

manual or people‟s job description, to understand the context and usability of interaction 

design principles and how our proposed online booking system will be expected to work. 

There will certainly be our own research generated documents, such as analysis and 

design models, user guides and written material of different journal all of these will help 

to document and capture our design and creation research strategy. (Oates, 2006) 

 

Interviews: An interview is an arranged meeting between an interviewer and interviewee; 

the interview has a specific structure and purpose predefined by the interviewer 

proceeding to the interview. More often than not an interview is a data collection 

technique elicited for the purpose of extracting qualitative data. The aim of qualitative 

interviews  is to find out how the designers of online booking systems thinks and feel 

about the all important design principles An important advantage of interviews is that it is 

possible to go deeper into specific challenges that they face during the implementation 

such systems. We will therefore perform interviews. A disadvantage with the method is 

that it takes time and that it may be difficult to reach the most appropriate respondents. 

This problem can be reduced by preparations well ahead of the occasion.  The qualitative 

data generating techniques such as interviews attempt to expose truthful knowledge based 

on the interviewee‟s experiences and perspectives (Kvale, 1996). 
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It is really important for us to sample our interviewees for the empirical part of our study, 

who can be regarded as typical for the group of people that the problem is related to. In 

our case it is people with the knowledge and good experience of interaction design.  We 

will use non-probability sampling method which is known as a subjective sampling in 

which the researcher has a good enough knowledge about the population that he can 

make the sampling after his own head.  

 

We will use the experts within the field of study to find interviewees from interaction 

design. It is a kind of subjective sampling method where we leave the choice to the 

experts. We are intending to limit the interviews to not more than three people due to the 

shortage of time. It is also pretty important that the interviewee is being informed about 

the purpose of the interview prior the commencement of the interview and also how the 

result will be used and how it will be possible to access the results. Before every single 

interview we will form questions in an interview structure. We will start with 

introductory and open ended question. We will try to create a friendly atmosphere and in 

doing so we will explain some of the useful concepts to the interviewee for his 

convenience.   

 

2.4 Data analysis procedures 

 

After the collection of the data regarding the design of online booking system, we will 

prepare our data for analysis. In data preparation we will tackle Data and file structure. 

What is the data file going to look like and how will it be organized? What is the unit of 

analysis? Will there be one large data record or several shorter ones?   In naming 

conventions we will define, how will files and variables be named? What naming 

conventions will be used to achieve consistency?  As far as data integrity is concerned we 

will look for, how data will be input? Will the variable formats be numeric or character? 

What checks will be used to find invalid values, inconsistent responses, incomplete 

records, and so on? What checks will be used to manage the data versions?  

 

In the data analysis phase we will use constant comparison method. We will identify 

parameters to categorize events and behavior, which will be named and coded on 

document. Code comparison will help find consistencies and deviations. This is done till 

categories saturate and no new codes related to it are formed. Finally, certain categories 

become centrally focused categories more commonly known as core categories. These 

core categories are made subjects of case study. Furthermore we will use logical 

analysis/matrix analysis method. It is basically an outline of generalized causation, 

logical reasoning process, etc. It mostly includes use of flow charts, diagrams, etc. to 

graphically represent these, as well as written descriptions. For the interpretation of the 

data analysis we will use frequency tables and cross tabulations. Frequency tables are 

another form of basic analysis. These tables show the possible responses, the total 

number of respondents for each part, and the percentages of respondents who selected 

each answer. On the other side, cross tabulations, or cross tabs, are good ways to compare 

two subgroups of information. Cross tabs allow comparing data from two questions to 

determine if there is a relationship between them. 
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2.5 Strategies for validating findings 

 

It is important to evaluate the quality of the research. One of the biggest challenges 

confronting qualitative researcher is how to assure the quality and trustworthiness of his 

research work. It is all too easy just to hope that the quality of research craftsmanship 

results in “knowledge claims that are so powerful and convincing in their own right 

researcher carry the validation with him, like a strong piece of art.” (Kvale, 1996) More 

commonly, the value of qualitative research needs to be argued for and justified against 

established criteria. The use of explicit criteria offers a qualitative researcher a way to 

highlight the strengths or limitations of the research being discussed and to claim rigor or 

critical thoughtfulness in the research approach. In turn, readers are helped to tune into 

the significant issues at stake. For our qualitative research validation criteria we will use 

Finlay (2006) criteria, which is clarity, credibility, contribution, and communicative 

resonance.  

 

An important question for all hermeneutic research is the question of validity. To 

describe the validity problem reality may be divided into three different worlds, 

surrounding world, a world of interaction and one‟s own world. The surrounding world is 

the material world around us. The interaction world is the world of interaction between 

people whereas the own world is the base for how we perceive the reality and how we 

relate to it and the people around us. The surrounding world has already been interpreted 

by other people and they have built artifacts based on their perception. This will influence 

our own perception of the world. At the same time we relate the surrounding world to our 

own world (therefore the hermeneutical researcher does that). 

 

The hermeneutic interpretation represents a validity problem. When validating an 

interpretation, what is the material to compare with? If we compare an interpretation 

based on our perception of the surrounding world and our own world with something that 

we perceive as true related to our perception of the surrounding world (relativism), then 

what is not valid? This problem is highly connected to the ontological position of 

constructivism which means that people use social constructed categories (which they 

have internalized) to understand reality. Good research requires not only a result, but also 

clear and convincing evidence that the result is sound. This evidence should be based on 

experience or systematic analysis, not simply persuasive argument or textbook examples. 

(Shaw, 2002) In evaluation given the stated criteria, our result will be a prototype with 

descriptive model of important design principles. As we are using the prototyping method 

for our design and creation research, here we have a big chance to evaluate and improve 

our final product.  

 

2.6  Result presentation method 

 

The result of the study will be presented in written form. To facilitate understanding we 

will construct a demo or prototype to present an efficient booking system which is the 

main goal of our thesis. We will also use some diagrams or models to elaborate the 

results because graphical representation is most effective way to present. 
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3 Theoretical study 
 

3.1 Key concepts 

 
In this section we will briefly explain some important concepts to facilitate the 

understanding of the text. The concepts are more thoroughly elaborated later in the thesis. 

 

3.1.1 Actability  

 

The ability of the computer system to perform actions and to allow, encourage and 

facilitate the actions of the user, as well through the system as based on information from 

it.  

 

3.1.2 Artifact  

 

Artifacts are different objects that are being constructed by human beings for different 

purposes. They can be physical but also include logical components and in our research 

the prototype which we will develop is an artifact.  

 

3.1.3 Design  

 

Design is a both a process (set of activities) and a product (artifact). a verb and a noun 

(Walls, Widmeyer & El Sawy, 1992). It describes the world as acted upon (processes) 

and the world as sensed (artifacts). This Platonic view of design supports a problem 

solving paradigm that continuously shifts perspective between design processes and 

designed artifacts for the same complex problem. The design process is a sequence of 

expert activities that produces an innovative product (i.e., the design artifact). 

 

3.1.4 Feedback  

 

When the users of the online booking system interacting with the system they need the 

constant feed back of their all activities during their different bookings at the same portal. 

Therefore, it is rely important to define that a feed back is the process in which part of the 

output of a system is returned to its input in order to regulate its further output. 

 

3.1.5 Interaction  

 

Interaction is a kind of action that occurs as two or more objects have an effect upon one 

another. The idea of a two-way effect is essential in the concept of interaction, as opposed 
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to a one-way causal effect. Merriam-Webster defines interaction as mutual or reciprocal 

action or influence. It has different tailed meanings in various sciences; in computer 

science it is the feedback to different operations of the system to its users.  

 

3.1.6 Interface  

 

In the field of computer science, an interface refers to a point of interaction between 

components, and is applicable at the level of both hardware and software. 

 

3.1.7 Prototype  

 

Prototype is an original type, form, or instance of something serving as a typical example, 

basis, or standard for other things of the same category or an original, full-scale, and 

usually working model of a new product or new version of an existing product. 

 

3.1.8 System Development Methodology 

 

A system development methodology refers to the framework that is used to structure, 

plan, and control the process of developing of a computer based product.  A wide variety 

of such frameworks have evolved over the years, each with its own recognized strengths 

and weaknesses. One system development methodology is not necessarily suitable for use 

by all projects. Each of the available methodologies is best suited to specific kinds of 

projects, based on various technical, organizational, project and team considerations. In 

our thesis we have used prototyping as our system development methodology.  

 

3.1.9 Usability 

 
Usability means that the users who use the product or system can accomplish their tasks 

so quickly and easily. It is also an approach to product development that incorporates 

direct user feedback throughout the development of the product that meets user needs.  

 

3.2 Subject areas relevant for the research 

 
Our research is based on several complex subject areas that co-operate to create an 

understanding for the problem area. The areas and their relationships are discussed 

below. 

 
 Cognitive Psychology  

 Interaction Design 

 Human Computer Interaction 

 Usability 
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 System Development 

 User-Centered Design 

 Important Interaction Design Principles 

 Fundamental Errors in Online System Design 

 Behavioural Science and Design Science 

 Prototype Evaluation Techniques  

 

 
 

Figure 5: The theoretical perspective of our research (Ashraf & Khan, 2010) 
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Question1: What can be found about the usability of online booking systems that are 

developed by using the important interaction design principles?  

 

Question 2: What are the key challenges for a designer to implement these design 

principles in his/her design solution for online booking systems? 

 

Question 3:   What is the key role of user-centered design approach in relationship with 

the implementation of most important interaction design principles for online booking 

systems?  

 

To be able to fulfill the purpose of this study which is to create an understanding for 

important design principles for online booking systems it is necessary to have some basic 

knowledge of Interaction between human and computer. This understanding will be used 

to answer the three questions mentioned above. Human computer interaction has been in 

existence for some time as a research domain. It has been gaining a reputation as one of 

the central elements in designing of computer applications. There are several 

international journals covering this interaction, different international conferences have 

been held every year, and a huge number of books on this topic of HCI have been 

published. As in this world the computers become ubiquitous, and our environments are 

enriched with new possibilities for communication and interaction.  

 

The field of human-computer interaction has been confronting difficult challenges of 

supporting complex tasks, managing and exploiting the ever increasing availability of 

digital information. There is a need of research to meet these challenges and to require a 

theoretical foundation that is not only capable of addressing the complex issues involved 

in effective design of new communication and interaction technologies but also one that 

ensures a human-centered focus (Hollan, Hutchins & Kirsh, 2000).  

 

A central part in the online booking system is some of the most important design 

principles. The same basic human computer interactions that govern software interface 

design apply just as effectively to designing of online booking systems. The most 

important design principles for online systems described by Badre (2002) are user-

centered design, early human factors input, task environment analysis, and iterative 

design continuous testing. These will be in further discussed to answer the all three 

questions in the research. 

 

The usability of online booking system developed using the important design principles 

are one of the key factors in the creation of success understanding. The usability of the 

artifact is the capability to be used easily and effectively by the users. This will be 

explained to answer the first question in the research area. 

 

The last research question focuses on the user-centered design relationship with 

implementation of important interaction design principles for online booking systems. 

User-centered design itself an approach to design or software development process; 

therefore it is another key factor in the studies of interaction design principles for online 

booking system.  
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These areas will together create a successful understanding for important interaction 

design principles that different designers can use in their solutions for online booking 

systems. We will present some aspects of usability and user-centered design in detailed 

manner further in the studies.  

 

3.3 Previous research 

 

There are several research areas that can give important contributions to a theoretical base 

for the study. The understanding for the important design principles for online systems 

has been a part of different studies for some time. Some theories and recent advances in 

cognitive psychology and related sciences lead us to the knowledge of human cognitive 

behavior is sufficiently advanced to enable its applications in computer science and other 

practical domains.  The role of cognitive psychology might be expected to play in the 

design of user-computer interface is suggested by the results of so many successful online 

systems. (Card, Moran, & Newell, 1983) 

 

Interaction design in general terms has been studied for a long period of time and as we 

are focusing on the understanding of the most important design principles for online 

system. There is also a research that especially focuses on interaction design relies on 

cognitive psychology theories to focus on how users will interact with the system. It takes 

an in-depth approach to analyzing the user's needs and goals. Throughout the process of 

interaction design, designers must be aware of key aspects in their designs that influence 

emotional responses in target users. The need for products to convey positive emotions 

and avoid negative ones is critical to product success. (Sharp, Rogers & Preece, 2007) 
 

Nielsen (1993) has introduced the term “user friendly” when developers of information 

systems first realized that their systems were to be used by users with demands on the 

products in terms of access, etc. Nielsen worked on the importance of usability of the 

different interfaces design. Therefore, the study of the usability will definitely support 

and illuminate the process of understanding of important interaction design principles in 

our study. 

 

The central of this research is the user-centered design approach and according to Garrett 

(2003), the concept of user-centered design is very simple. Every step of the way, take 

the user into account as you develop your product. The implications of this simple 

concept, however, are surprisingly complex. Our attention is that our study can give some 

contribution in the work to foam a theoretical base for user-centered design approach 

with usability in focus. The area of user-centered design will also be used as a 

fundamental for the theoretical study as well for the empirical study.  

There are many different design principles introduced or discussed by the different 

authors or researchers focusing on designing for usability, supporting sociability, a design 

for growth and change. To create an understanding of the most important design 

principles a prototype will be developed and evaluated and it will contribute to the 

interaction design field. 
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3.4 Relevant literature sources 
 

For the collection of relevant literature for our research we have looked for material in 

different books and electronics journals. E-journal databases were searched at the 

University of Boras Library and for the subject area computer sciences we have also used 

LIBRIS database. We have also found some material relevant for our research on the 

Internet using the search engines Google and Yahoo. Previous course in interaction 

design its literature and reference lists have also been good sources for finding relevant 

texts. We have also consulted experts within the areas and in that way got hints of further 

theoretical material. 

  

Databases: ACM Digital Library, Blackwell Synergy, SAGE Journals, ScienceDirect, 

SpringerLink, and Wiley Online Library. 

 

Examples of some search phrases that we have used are interaction design, design 

principles, online booking systems, usability, design science, system development, 

prototype evaluation methods and user-centered design. Some of the relevant literature 

that we have found with the credibility of the authors and sources are as follow: 

 

Helen Sharp, Yvonne Rogers, and Jenny Preece, (2007) “Interaction Design beyond 

human-computer interaction” Publisher: John Wiley & Sons Ltd. Cited by 3640. This 

publisher has been publishing the book for last 200 years.  

 

Jakob Nielsen, (1993) “Usability Engineering”. Publisher: Academic Press, Inc. Cited by 

7057. Nielsen was the usability lead for several design rounds of Sun's website and 

intranet (SunWeb), including the original SunWeb design in 1994. He is well renowned 

for his contribution in the web design especially usability and including this book on web 

design usability he wrote (6) books. 

 

Jesse James Garrett, (2003) “The Elements of User Experience: User-Centered Design 

for the Web”. Cited by 361. Publisher: AIGA New Riders. American Institute of Graphic 

Arts and New Riders as publishers have a big contribution in the field of design and 

graphics.  

 

Alan R. Hevner, Salvatore T. March, Jinsoo Park, and Sudha Ram, (2004) Article: 

“Design Science in Information Systems Research”. Cited by 1652. Published in – 

Academic Journal of Management Information System Quarterly and most of its articles 

are peer–reviewed research article.    

 

Briony J. Oates, (2006) Researching Information Systems and Computing. Cited by 111. 

Publisher: SAGE. It is an academic publisher of books, journals, and electronic products 

in different fields of study and among the best publishers.  
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3.5 Cognitive Psychology  

 

Cognitive psychology is a sub discipline of psychology exploring internal mental 

processes. It is the study of how people perceive, remember, think, speak, and solve 

problems. It is really important to understand that how users think and perceive their 

environment, especially when designing user interfaces. The human brain is more 

complex than the computer in reality.  

 

Ulric Nisser (1967) defined “Cognitive psychology refers to all processes by which the 

sensory input is transformed, reduced, elaborated, stored, recovered, and used.” Neisser 

has cognition beginning with sensory input. Our cognitive processes are always about 

something; our senses bring energy form the physical world outside our bodies into our 

neural and cognitive systems, where it will be further worked on. This is what Neisar 

means when he asserts that the sensory input must be transformed. Physical energy from 

the world must be converted into a pattern of neural event-a kind of neural energy–that 

can be used as the basis for all subsequent cognitive processing. Once the physical energy 

in the sensory stimulus has been transformed into a pattern of neural events, then any 

physical stimulus that has not been transformed may be lost for good. This is the 

transformation that takes place when our cognitive system reduces sensory input. (Best, 

1999)  

 

The human processor can be divided into three interacting subsystems: (1) the perceptual 

system, (2) the motor system, and (3) the cognitive system each with its own memories 

and processors. The perceptual system consists of sensors and associated buffer 

memories, the most important buffer memories being a Visual Image Store and an 

Auditory Image Store to hold the output of the sensory system while it is being 

symbolically coded. The cognitive system receives symbolically coded information from 

the sensory image stores in its Working Memory and uses previous stored information in 

the Long-Term Memory to make decisions how to respond. The motor system carries out 

the response. As an approximation, the information processing of the human will be 

described as if there were a separate processor for each subsystem: a Perceptual 

Processor, a Cognitive Processor, and a Motor Processor. For some tasks (pressing a key 

in response to a light) the human must behave as a serial processor. For other task 

(typing, reading, simultaneously translation) integrated, parallel operation of the three 

subsystems is possible in the manner of three pipelined processors: information flows 

continuously from input to output with a characteristically short time lag showing that all 

three processors are working simultaneously. Whereas computer memories are usually 

also characterized by their access time. (Card, Morgan, & Newell, 1983)       

 

One of the most recognized models of human memory is Stage Theory. (Glietman, 1991) 

In Stage Theory we study that all humans store information in either a short-term 

memory (STM) or a long-term memory storage system (LTM). The human short-term 

memory system can deal with only a limited amount of information. Which is based on 

the results of numerous studies, the evidence suggests that the limit of the human short 

term memory span was about seven units of information or chunks plus or minus two. In 

contrast to short term memory, the capacity of long term memory is enormous. 
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Information in the long term memory system can be accessed through triggers such as a 

word, a smell or a sound. The functionality of the memory system has significant 

implications in relation to working with computers. Because of the limited capacity of the 

short term memory, all information needed for a decision should be visible on the screen 

simultaneously (Lind, 1991) as far as it can be represented visually. Otherwise, the user 

has to store information in the short term memory or make notes on paper. This will slow 

the users‟ work and leads to unnecessary cognitive load.  

 

Pattern recognition is another topic that has aroused the interest and attention of cognitive 

psychologists. If a collection of objects always has the same spatial location on the 

screen, global patterns may emerge over time that can be applied to guide the user‟s 

reading process. It is also possible for the user to decode a pattern if the variable always 

has the same unique colour or shape. A computer engineer describing an information 

processing system at the systems levels would talk in the in the terms of memories and 

processors, their parameters and inter connections. The human mind is also an 

information processing system, and a description in the same spirit can be given for it. 

The description is approximate when applied to human intended to help us remember 

facts and predict user computer interaction rather than intended as a statement of what is 

really in the head. Design is where the action is in the human-computer interface. It is 

during design that there are enough degrees of freedom to make a difference. (Card, 

Moran & Newell, 1983) 

 

Recent advances in cognitive psychology and related sciences lead us to the conclusion 

that knowledge of human cognitive behavior is sufficiently advanced to enable its 

applications in computer science and other practical domains.  The role psychology might 

be expected to play in the design of user-computer interface is suggested by the results of 

so many successful online systems. That with psychological attention to human 

performance airplanes became more flyable encourages us to believe that with 

psychological to human performance computer systems can become more usable and 

reliable.  (Card, Morgan, & Newell, 1983) 

 

3.6 Interaction Design 

 
According to Löwgren & Stolterman (2004), interaction design a process created within 

limited resources to create, form and establish the use oriented characteristics (structural, 

functional, esthetical) of a digital artifact for one or more clients. Interaction design is 

built on thorough understanding of the design process, design ability, the design product 

and design as a part of large context. In many design disciplines, emphasis has been 

firmly placed on produced artifacts. Interaction design is a complex process full of 

dilemmas and contradictions. One of the most challenging aspects is that interaction 

design is concerned with digital artifacts. The technology constituting our design material 

is changing so rapidly that there never seems to be time for reflection or for a more 

thoughtful approach.  
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To design is to create something new. Design is not the same as problem solving in the 

mathematical or logical sense. Every design process is unique. The preconditions for 

design work change for one occasion to the next, this means that design work is 

impossible to predict. Every design process is affected by the people responsible for 

carrying out the work and by existing conditions, such as available staff, tools, and time. 

Design is deeply influenced by values and ideals. In every design, no matter how small, 

there are always choices that in different ways will lead toward or away from those 

values. There is an ever-present ethical dimension in design, manifested in the most 

practical choices and decisions. Design is also an aesthetical activity. Design processes 

fill our world with artifacts that influence our lives not only by their functionality but also 

by their form and the way we experience them in use situations. (Löwgren & Stolterman, 

2004)  The importance of aesthetical aspects in design cannot be overestimated. We are 

all living in a world almost completely artificial and designed, and every new addition, 

every new design adding to this world, has an impact on how we experience the whole. 

Every design is a change of our life world; the designer influences our overall experience 

of the world as a pleasant or ugly place to spend our lives in.    

 

In most cases design is very practical and concrete activity, or at least an activity that will 

have very practical consequences. Design is about shaping the world we live in by 

creating the conditions, opportunities, and restrictions that will make up the world. 

Design means that designers influence people‟s work, leisure, and everyday life 

(including travel, economy, communication, entertainment, and so on). 

 

Designers have to think about the relation between what can be done and what ought to 

be done. Design reveals, in its very practical activities, deeply philosophical questions 

concerning how people can and should live their lives, as well as questions about the 

environment in which we live. A designer has to think about how the artificial 

environment where we spend most of our time should be designed. Design forces us to 

challenge the present and makes us think about the basic conditions of our society. This 

holds for interaction design as well as for any other design field. Artifacts contribute to 

shaping the way people can live their lives; they become important parts of people‟s 

everyday environment. (Löwgren & Stolterman, 2004) 

 

There are many ways to describe the uniqueness of design, and many theories explaining 

what design is really about. Such theories usually focus on a specific aspect of design, 

such as creativity, teamwork, management, social aspects, aesthetic or ethical aspects, or 

analytical or visual thinking. Some have even tried to capture the whole design process in 

a complete model or methodology. In information technology field, there are many such 

theories, all possibly valuable and useful.  

 



 

[26] 
 

 
Figure 6: The three abstraction levels of the design process influence on 
each other in a fully dynamic dialectical process (Löwgren & Stolterman, 

2004 p. 17) 

 

We distinguish among three levels of abstraction in early design work: the vision, the 

operative image, and the specification. When a designer is confronted with a design 

situation, a vision emerges. If the designer is experienced, an initial vision will probably 

emerge very early in the process, especially if the situation reminds her of similar 

situations from previous design experiences. Even if we view the vision as something 

emerging, it comes from the mind of the designer. The fact that a vision can 

simultaneously be diffuse and detailed, abstract and concrete makes it a conceptual tool 

that helps the designer in working with complex real situations where many demands and 

desires struggle to be fulfilled. Ultimately, the vision is the designer‟s first organizing 

principle.           

 

During the next stage of the design process, which typically lasts a relatively short time, 

the designer develops an initial version of the operative image. The operative image is a 

first externalization of the vision. It starts out as a diffuse image and is usually captured in 

simple sketches, sometimes with the help of metaphor or analogies. As the process 

continued, the operative image is given more defined shape and becomes a more solid 

foundation for design work. This development unfolds as a dialectical play between the 

situation at hand and the operative image, and between the operative image and the 

vision.  Since all three of these things can be quite different in character, structure, and 

level of detail, the dialectical relationships function as an engine.  
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The operative image is probably the most important part of the design process. It has the 

function of bridging the abstract and elusive vision to the concrete and complex situation. 

Both the vision and the view of the situation will change over time. When new details are 

added to the operative image, the situation will look different. The operative image is 

usually stabilized at the time when more visible and productive design work begins.  

 

By interaction design (Sharp, Rogers & Preece, 2007, p. 8) mean “designing interactive 

products to support the way people communicate and interact in their everyday and 

working lives” and it defines the structure and behavior of interactive systems. Interaction 

design has been viewed by so many different authors and researchers as fundamental to 

all disciplines, fields, and approaches that are concerned with researching and designing 

computer-based systems for people. In this paper we will also look at the fact that how 

interaction design plays a vital role in design of online booking system for the end users. 

Interaction Designers strive to create meaningful relationships between people and the 

products and services that they use, from computers to mobile devices to appliances and 

beyond.  

 

Interaction design relies on cognitive psychology theories to focus on how users will 

interact with the system. It takes an in-depth approach to analyzing the user's needs and 

goals. A needs analysis is often performed in this discipline. Throughout the process of 

interaction design, designers must be aware of key aspects in their designs that influence 

emotional responses in target users. The need for products to convey positive emotions 

and avoid negative ones is critical to product success. (Sharp, Rogers & Preece, 2007) 

 

These aspects include positive, negative, motivational, learning, creative, social and 

persuasive influences to name a few. One method that can help convey such aspects is the 

use of expressive interfaces. In software, for example, the use of dynamic icons, 

animations and sound can help communicate a state of operation, creating a sense of 

interactivity and feedback. Interface aspects such as fonts, color pallet, and graphical 

layouts can also influence an interface's perceived effectiveness. Studies have shown that 

affective aspects can affect a user's perception of usability. Sharp, Rogers & Preece in 

2007 described a basic model for the interaction design process that includes four 

activities as shown below. 

 

i. Identifying needs and establishing requirements for the user experience 

ii. Developing alternative designs that meet those requirements 

iii. Building interactive versions of the designs 

iv. Evaluating what is being built throughout the process and the user experience it 

offers 
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3.7 Human-Computer Interaction 

 

The Association for Computer Machinery (ACM) special interest group on computer 

human interaction curriculum development group in 1992 defines human-computer 

interaction as “a discipline concerned with the design, evaluation and implementation of 

interactive computing systems for human use and with the study of major phenomena 

surrounding them." It is the study of interaction between the users and the computers and 

it is often regarded as the intersection of computer science, behavioural sciences, design 

and several other fields of study. Interaction between the users and computers occurs at 

the user interface. An important aspect of HCI is the securing of user satisfaction.  

 

Because human-computer interaction studies a human and a machine in conjunction, it 

draws from supporting knowledge on both the machine and the human side. On the 

machine side, techniques in computer graphics, operating systems, programming 

languages, and development environments are relevant. On the human side, 

communication theory, graphic and industrial design disciplines, linguistics, social 

sciences, cognitive psychology, and human factors are relevant. A special attention to 

human-machine interaction is important, because poorly designed human-machine 

interfaces can lead to many unexpected problems.   One of the basic goals of HCI is to 

improve the interaction between users and computers by making the computer systems 

more usable and receptive to the user‟s needs. HCI is concerned with methodologies and 

processes for designing interfaces, methods for implementing interfaces, techniques for 

evaluating and comparing interfaces, developing new interfaces and interaction 

techniques, developing descriptive and predictive models and theories of interaction. A 

long term goal of HCI is to design systems that minimize the barrier between the human's 

cognitive model of what they want to accomplish and the computer's understanding of the 

user's task. There are so many different researches going on in HCI, which are interested 

in developing new design methodologies, experimenting with new hardware devices, 

prototyping new software systems, exploring new paradigms for interaction, and 

developing models and theories of interaction. (Raskin, 2000) 

 

In HCI we need to follow the design principles when evaluating a current user interface 

or designing a new user interface, it is important to keep in mind the following 

experimental design principles: 

 

 Early focus on user(s) and task(s) 

 Empirical measurement 

 Iterative design 

 

A number of diverse methodologies outlining techniques for human–computer interaction 

design have emerged since the rise of the field in the 1980s. Most design methodologies 

stem from a model for how users, designers, and technical systems interact. Early 

methodologies, for example, treated users' cognitive processes as predictable and 

quantifiable and encouraged design practitioners to look to cognitive science results in 

areas such as memory and attention when designing user interfaces. Modern models tend 

to focus on a constant feedback and conversation between users, designers, and engineers 
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and push for technical systems to be wrapped around the types of experiences users want 

to have, rather than wrapping user experience around a completed system. 

 

In HCI User-centered design (UCD) is one of the many design methodologies. It is 

modern, widely practiced design philosophy rooted in the idea that users must take 

center-stage in the design of any computer system. Users, designers and technical 

practitioners work together to articulate the wants, needs and limitations of the user and 

create a system that addresses these elements. There are different principles of user 

interface design like tolerance, simplicity, visibility, affordance, consistency, structure 

and feedback. 

 

3.8 Usability  

 

Usability is defined in draft for International Standard ISO/DIS 9241-11 (1995) as “The 

extent to which a product can be used by specified users to achieve specified goals with 

effectiveness, efficiency and satisfaction in a specified context of use.” Here, the 

effectiveness of a system relates to the work objectives (goals). The efficiency relates to 

effectiveness in relation to the resources needed to perform the tasks.  

 

The usability of an online system depends on what users are trying to accomplish. Are 

they surfing? Doing research? Buying products? Downloading software? And it also 

depends on the organization‟s goals for creating the online systems. Is the online system 

aimed at marketing a service? Selling merchandise? Making information available to 

employees, shareholders, and customers? (Spool, Scanlon, Schroeder, Snyder & 

DeAngelo, 1999). 

 

According to Nielsen (1993) the term “user friendly” was introduced when developers of 

information systems first realized that their systems were to be used by users with 

demands on the products in terms of access, etc. Nielsen means that this term is not 

appropriate for several reasons. “Users don‟t need machines to be friendly to them; they 

just need machines that will not stand in their way when they try to get their work done” 

(p. 23). Another reason is that different users have different needs in the sense that a 

machine can be “friendly” to one user but tedious to another. Instead of this, Nielsen 

proposes the term usefulness that relates to whether the system can be used to achieve 

some desired goal. Usefulness can be divided into two categories according to Grudin 

(1992) that are Utility and Usability.  Utility corresponds to whether the needed 

functionality is included in the system or not. On the other hand the Usability is more 

closely related to how well a user could use this functionality.  

   

Designing usable online system requires attention to context rather than designing usable 

graphic user interfaces. Sensitivity to the factors that surround user interaction with 

online system takes on added importance because of the ease with which users can turn 

off one site and put on another. For online booking systems usability plays a vital role in 

all the important design principles as the first question focuses on this factor. 
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As for the designers point of view usability is really important. They have to make sure 

that not only the interaction is simple but also that the user feels comfortable in the 

physical, mental, and emotional environment of the interaction. The online system 

interaction context can be as small as a page or as large as the physical, cognitive, social, 

and emotional surrounds of the user in the act of using the online system (Badre, 2002).  

Furthermore, providing the right functionality forms the essence of a usable online 

system. As designers they have to recognize that the usability quality of an online system 

interface diminishes and becomes insignificant if the site does not support the tasks that 

users want to perform or does not provide the information for which visitors are 

searching here is the hint to research question two.  

  

Actability has been defined as “The ability of the computer system to perform actions and 

to allow, encourage and facilitate the actions of the user, as well through the system as 

based on information from it.” The statement that computer systems have the ability to 

perform certain actions, this implies that they are the agents performing on someone‟s 

behalf. It is important to note that computer system actions are always derived predefined 

rules and that a human actor is always ultimately responsible for them. The degree of 

actability possessed by a certain computer system is always related to a particular 

business context in which the computer system is used. The business context includes 

actors‟ pre-existing knowledge and skills regarding both the computer system and the 

business tasks performed. Therefore, actability is not a static property of a computer 

system but it also depends on the social structures surrounding it. (Cronholm & Ågerfalk, 

2001) 

 

From a usability perspective, the purpose of using computer system is to achieve 

specified goals. On the other hand, actability emphasizes the performance of the actions. 

Since actions are supposed to lead to desired business effects, these two concepts appear 

to be similar.  

 

In general, the associations of user are different with respect to usability and actability. 

The usability focus is primarily on humans who directly and physically interact with a 

computer system. In the context, of actability a user is basically anyone affected by the 

actions performed through by the system.  

 

It seems that the usability phrase „effectiveness, efficiency and satisfaction‟ and the 

actability phrase „permit, promote and facilitate‟ reflect similar aims. If a system permits 

and facilitates actions, it is probably effective and efficient as well and if it promotes 

action, it can probably be used with satisfaction.  (Cronholm & Ågerfalk, 2001) 

 

3.9 System Development 

 

System development is the process of defining, designing, testing, and implementing a 

new system; it could be a new software application or program. It could include the 

internal development of customized systems, the creation of database systems, or the 

online systems.  
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3.9.1 System Development Life Cycle 

 

System development life cycle is the process of creating or altering systems, and the 

models that people use to develop these systems. The System Development Life Cycle 

framework provides system designers and developers to follow a sequence of activities. It 

consists of a set of steps or phases in which each phase of the SDLC uses the results of 

the previous one. A systems development life cycle adheres to important phases that are 

essential for the developers such as, planning, analysis, design, and implementation.   

 

 
 

Figure 7: System development life cycle model (Ashraf & Khan, 2010) 

 

Every system has its development methodology which acts as a basis for applying 

specific approaches to develop and maintain the system. There are a number of system 

development approaches that have been used since the origin of information technology 

like,  Waterfall approach, Prototyping approach, Incremental approach, Spiral approach, 

Rapid Application Development approach, Extreme Programming, etc every single 

approach has its own advantages and disadvantages. For our design and creation strategy 

we are using user-centered design approach as our system development methodology. A 

system development methodology can improve the system development process once an 

understanding of the fundamental principles is attained and it comprises an overall 

strategy for the system development that includes a flexible framework of the sequence of 

development tasks along with the techniques used to accomplish each task. (Roberts, 

Gibson, Fields & Rainer, 1998) 

 

3.10 User-Centered Design 

 

In broad terms, user-centered design is a design philosophy and a process in which the 

needs, wants, and limitations of end users of a product are given extensive attention at 

each stage of the design process. In our research topic we are also focusing on the 
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importance of the user-centered design in online booking systems and how user-centered 

design will assist the end user in completion of his/her desired task with efficiency and 

ease. 

 

According to Garrett (2003), the practice of creating engaging, efficient user experience 

is called user-centered design. The concept of user-centered design is very simple. Every 

step of the way, take the user into account as you develop your product. The implications 

of this simple concept, however, are surprisingly complex.  

 

In 1985 Gould and Lewis developed following principles for user-centered design: 

 

i. Early focus on users and tasks 

ii. Empirical measurement 

iii. Iterative design  

 

Everything the user experience should be the result of a conscious decision on your part. 

Realistically, you might have to make a compromise here and there because of the time 

or expense involved in creating a better solution. But a user-centered design process 

ensures that those compromises don‟t happen by accident. By thinking about the user 

experience, breaking it down into its component elements, and looking at it from several 

perspectives, you can ensure that you know all the ramifications of your decisions. 

 

The biggest reason user experience should matter to design is that it matters to end users. 

If we don‟t provide them with a positive experience, they won‟t use our online system. 

For the users who do come to your online system, your design must set out to provide 

them with an experience that is coherent, intuitive, and maybe even pleasurable (an 

experience in which everything works the way it should). No matter how the rest of their 

day has gone.  The user experience development process is all about ensuring that no 

aspect of the user‟s experience with your online system happens without your conscious, 

explicit intent. This means taking into account every possibility of every action the user is 

likely to take and understanding the user‟s expectations at every step of the way through 

that process. It sounds like a big job, and in some ways it is. But by breaking the job of 

crafting user experience down into its component elements, we can better understand the 

problem as a whole. (Garrett, 2003).   

 

It is important to make products that are experienced as useable in a use situation. Design 

philosophy “A process that focuses on the user and usability through the whole 

development process” so according to this in our design we need to focus on user 

possibilities, tasks and activities. Following are some of the basic principles of user- 

centered design. 

 

 User focus and active user participation  

 Evolutionary development 

 Prototyping 

 Evaluation of real use 

 Usability advocate 
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 Integrated design of usability aspects 

 Local process adaption 

 

According to ISO 13407 "Human-centered design is characterized by: the active 

involvement of users and a clear understanding of user and task requirements; an 

appropriate allocation of function between users and technology; the iteration of design 

solutions; multi-disciplinary design." To improve the usability of software and 

information systems, the paradigm of user-centered design has been proposed by number 

of method and methodology like Nielsen (2000) did.   

 

 
 

 
Figure 8: User-centered design process development lifecycle (Bevan, 

2003) 

 

The usability of a user interface is by far one of the most important factors in interactive 

computer systems. As we know that user-centered design is a development and design 

process with the goal of interactive products with high usability equip. User-centered 

design is an iterative process that goes through several phases. The phases and their 

interaction are known as user-centered design lifecycle. 

 

3.11  Important Interaction Design Principles  

 

We have seen that the topic of human computer interaction is one of the widest areas for 

the research. Therefore, we have so many different design principles for the online 

systems design, like the following are (Lynch & Horton, 2008): 
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 Equitable in use: This principle is about that your design is useful and 

marketable to people with diverse abilities. It should provide the same means of 

use for all users. For example an online book can be made larger, smaller, colour, 

copied, printed, and read aloud as compare to physical one.  

 

 Flexibility in use: According to this principle your design should accommodates 

a wide range of individual preferences and abilities. It should provide choice in 

methods of use. Therefore, it means that online system is flexible by nature, and 

users have choice regarding platform, software, and settings. 

 

 Simple and Intuitive use: The use of design is easy to understand, regardless of 

the user‟s experience, knowledge, language skills, or current concentration level. 

You should eliminate unnecessary complexity and arrange information consistent 

with its importance.  

 

 Perceptible Information: This very principle tells about that the design 

communicates necessary information effectively to the user, regardless of ambient 

conditions or the user‟s sensory abilities. Use different modes like pictorial, verbal 

or tactile for redundant presentation of essential information and provide 

compatibility with a variety of techniques or devices used by people with sensory 

limitations.  

 

A good design is about the relationship between the elements involved, and creating a 

balance between them. As we are concern about the online system design principles like, 

layout, colour, texture, typography and imagery all these factors are important. But 

following are the most important design principles for online system as discussed before 

(Badre, 2002): 

 
 User Centred Design: Among the most important design principles user 

centred design should be at first priority. In this your design should define user 

types, levels of expertise and user task descriptions which are the prerequisite 

to interface development and testing.  

 

 Early Human Factors Input: The second important design principle is that in 

your design very early in the development phase human factor should be 

involved. It will definitely improve the design. 

 

 Task Environment Analysis: This design principle is about the task analysis 

which is used to determine functionality by distinguishing the tasks and 

subtasks performed. In this design principle particular attention is paid to 

frequent tasks, occasional tasks, exceptional tasks, and errors. Identifying goals 

and the strategies used to reach those goals is also part of a good task analysis 

and by conducting a task analysis, the designer learns about the sequences of 

events that a user may experience in reaching a goal.  
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 Iterative design and continuous testing: This design principle talks about the 

iterative design process for developing user interfaces stems from the 

experience that the first design has. How well we have founded in experience 

and background, contain unanticipated flaws. We can take first design and with 

the continuous testing make all required improvements.  

 

All the important design principles that we have discussed above will be used for 

explaining and giving answer to three questions of the research.  

 

3.12  Fundamental Errors in Online System Design   

 
According to Nielsen (2000), the following fundamental errors are common on all levels 

of online system design: 

 

3.12.1 Business model 

 

Business model is treating the online system as a brochure of a company instead of a 

fundamental shift that will change the way we conduct business in the network economy.   

 

3.12.2 Project management 

 

Project management is managing an online system project as if it were a traditional 

corporate project. This leads to an internally focused design with an inconsistent user 

interface. Instead, an online system should be managed as a single customer interface 

project. 

 

3.12.3 Information architecture 

 
Structuring the online system to mirror the way the company is structured. Instead, the 

online system should be structured to mirror the users‟ tasks and their views of the 

information space. 

 

3.12.4 Page design  

 
Creating pages that look gorgeous and that evoke positive feelings when demonstrated 

inside the company. Internal demos do not suffer the response time delays that are the 

main determinant of web usability; similarly, a demo does not expose the difficulties a 

novice user will have in finding and understanding the various page elements. Instead, 

design for an optimal user experience. Instead, design for an optimal user experience 

under realistic circumstances, even if your demos will be less “cool”. 
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3.12.5 Content authoring 

 
Writing in the same linear style as you‟ve always written. Instead, force yourself to write 

in the new style that is optimized for online readers who frequently can text and who 

need very short pages with secondary information relegated to supporting pages. 

 

3.12.6 Linking strategy  

 
Treating your own online system as the only one that matters, without proper links to 

other online systems and without well designed entry points for others to link to because 

many companies do not even use proper links when they mention their own online 

system in their own advertising. Instead, remember that hypertext is the foundation of the 

online system.  

 

All the above mentioned errors can be minimized with the usability and user-centered 

design approach in the design of online system. Especially designing for the online 

booking system, where end-users are the main focused of the system with their needs. 

 

3.13  Behavioural Science and Design Science  

 

3.13.1 Behavioral Science 

 
The behavioral science paradigm has its roots in natural science research methods. It 

seeks to develop and justify theories (i.e., principles and laws) that explain or predict 

organizational and human phenomena surrounding the analysis, design, implementation, 

management, and use of information systems. Such theories ultimately inform 

researchers and practitioners of the interactions among people, technology, and 

organizations that must be managed if an information system is to achieve its stated 

purpose, namely improving the effectiveness and efficiency of an organization. These 

theories impact and are impacted by design decisions made with respect to the system 

development methodology used and the functional capabilities, information contents, and 

human interfaces implemented within the information system. (Hevner, March, Park & 

Ram, 2004) 

 

3.13.2 Design Science  

 

According to Simon (1996) the design-science paradigm has its roots in engineering and 

the sciences of the artificial. It is fundamentally a problem solving paradigm. It seeks to 

create innovations that define the ideas, practices, technical capabilities, and products 

through which the analysis, design, implementation, management, and use of information 

systems can be effectively and efficiently accomplished. 
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3.13.3 Evaluation 

 

The evaluation of the artifact is that which provides feedback information and a better 

understanding of the problem in order to improve both the quality of the product and the 

design process. 

 

3.13.4 Build-and-evaluate  

 

This build and evaluate loop is typically iterated a number of times before the final design 

artifact are generated. March and Smith (1995) identify two design processes and four 

design artifacts produced by design-science research in IS. The two processes are built 

and evaluate. The artifacts are constructs, models, methods, and instantiations. 

Purposeful artifacts are built to address heretofore unsolved problems. They are evaluated 

with respect to the utility provided in solving those problems. Constructs provide the 

language in which problems and solutions are defined and communicated. Models use 

constructs to represent a real world situation-the design problem and its solution space 

(Simon 1996). Models aid problem and solution understanding and frequently represent 

the connection between problem and solution components enabling exploration of the 

effects of design decisions and changes in the real world. Methods define processes. They 

provide guidance on how to solve problems, that is, how to search the solution space. 

These can range from formal, mathematical algorithms that explicitly define the search 

process to informal, textual descriptions of “best practice” approaches, or some 

combination. Instantiations show that constructs, models, or methods can be implemented 

in a working system. They demonstrate feasibility, enabling concrete assessment of an 

artifact‟s suitability to its intended purpose. They also enable researchers to learn about 

the real world, how the artifact affects it, and how users appropriate it. (Hevner, March, 

Park & Ram, 2004) 

 

Given such an articulated business need, IS research is conducted in two complementary 

phases. Behavioral science addresses research through the development and justification 

of theories that explain or predict phenomena related to the identified business need. 

Design science addresses research through the building and evaluation of artifacts 

designed to meet the identified business need. The goal of behavioral science research is 

truth. The goal of design science research is utility. As argued above, our position is that 

truth and utility are inseparable. Truth informs design and utility informs theory. An 

artifact may have utility because of some as yet undiscovered truth. A theory may yet to 

be developed to the point where its truth can be incorporated into design. In both cases, 

research assessment via the justification/evaluation activities can result in the 

identification of weaknesses in the theory or artifact and the need to refine and reassess. 

The refinement and reassessment process is typically described in future research 

directions. (Hevner, March, Park & Ram, 2004) 

 

The knowledge base provides the raw materials from and through which IS research is 

accomplished. The knowledge base is composed of foundations and methodologies. Prior 

IS research and results from reference disciplines provide foundational theories, 
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frameworks, instruments, constructs, models, methods, and instantiations used in the 

develop/build phase of a research study. Methodologies provide guidelines used in the 

justification/evaluation phase. Rigor is achieved by appropriately applying existing 

foundations and methodologies. In behavioral science, methodologies are typically rooted 

in data collection and empirical analysis techniques. In design science, computational and 

mathematical methods are primarily used to evaluate the quality and effectiveness of 

artifacts; however, empirical techniques may also be employed. The fundamental 

questions for design-science research are, “What utility does the new artifact provide?” 

and “What demonstrates that utility?” Evidence must be presented to address these two 

questions. That is the essence of design science. Contribution arises from utility. If 

existing artifacts are adequate, then design-science research that creates a new artifact is 

unnecessary (it is irrelevant). If the new artifact does not map adequately to the real world 

(rigor), it cannot provide utility. If the artifact does not solve the problem (search, 

implement ability), it has no utility. If utility is not demonstrated (evaluation), then there 

is no basis upon which to accept the claims that it provides any contribution 

(contribution). Furthermore, if the problem, the artifact, and its utility are not presented in 

a manner such that the implications for research and practice are clear, then publication in 

the IS literature is not appropriate (communication). (Hevner, March, Park & Ram, 2004) 

 

Philosophical debates on how to conduct Information System research (e.g., positivism 

vs. interpretivism) have been the focus of much recent attention. The major emphasis of 

such debates lies in the epistemologies of research, the underlying assumption being that 

of the natural sciences. That is, somewhere some truth exists and somehow that truth can 

be extracted, explicated, and codified. The behavioral-science paradigm seeks to find the 

answers of: What is true? In contrast, the design-science paradigm seeks to create: What 

is effective? While it can be argued that utility relies on truth, the discovery of truth may 

lag the application of its utility. We argue that both design science and behavioral-science 

paradigms are needed to ensure the relevance and effectiveness of IS research.  

 

Within this setting, the design-science research paradigm is proactive with respect to 

technology. It focuses on creating and evaluating innovative IT artifacts that enable 

organizations to address important information-related tasks. The behavioral science 

research paradigm is reactive with respect to technology in the sense that it takes 

technology as given. It focuses on developing and justifying theories that explain and 

predict phenomena related to the acquisition, implementation, management, and use of 

such technologies. The dangers of a design-science research paradigm are an 

overemphasis on the technological artifacts and a failure to maintain an adequate theory 

base, potentially resulting in well-designed artifacts that are useless in real organizational 

settings. The dangers of a behavioral-science research paradigm are overemphasis on 

contextual theories and failure to adequately identify and anticipate technological 

capabilities, potentially resulting in theories and principles addressing outdated or 

ineffective technologies. We argue strongly that IS research must be both proactive and 

reactive with respect to technology. It needs a complete research cycle where design 

science creates artifacts for specific information problems based on relevant behavioral 

science theory and behavioral science anticipates and engages the created technology 

artifacts. 
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3.14  Prototype Evaluation Techniques 

 

3.14.1 Evaluation 

 

Evaluation is concerned with gathering information about the usability or potential 

usability of a system, in order either to improve features within an interface and its 

supporting material, or to assess a completed interface. Following are the two types of 

evaluation: 

 

a) Formative Evaluation 
 

It is the evaluation which is being used before the implementation, to influence 

the final product. 

 
b) Summative Evaluation 
 

It is the evaluation which is being used after the implementation as a test.  

 

3.14.2 Prototype Evaluation Methods  

 
Following are the prototype usability inspection methods: 

 

i. Heuristic Evaluation 

ii. Cognitive Walkthroughs 

iii. Pluralistic Walkthroughs 

iv. Feature, consistency & standard inspection 

 

The prototype evaluation stage is linked to the design stage in such a way that the 

usability issues identified are directly used in the design team session to lead to design 

decisions. Our prototype is grounded in a user-centred approach. However the users and 

developers have distinct roles and separate contributions that they can make to the design 

process. It is the user who experiences the system, interacts directly with the design 

factors that determine usability and benefits from the usability characteristics of the 

system. Users however are not experts in HCI and are not able to analyse or articulate 

directly their requirements for the interface. It is the developer who has the technical 

experience and expertise to suggest potential interface design factors and alternative 

solutions. Our overall approach therefore takes into account the need for an effective 

balance between user and developer skills. (Smith & Dunckley, 2002) 

 

Landauer (1995) provides a review of the value of user-centred design (UCD) based on a 

wide variety of reported studies where some kind of UCD was intentionally applied 

While the average gains were impressive (50%) individual studies reported gains in 

performance from 0 (NASA) to 720% (IBM). Thus within UCD there is a wide range of 

both methods and resulting performance. Based on his studies, Landauer claims that 
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without UCD a user interface has typically 40 flaws. He suggests that small performance 

gains from UCD are the result of incomplete design cycles and the use of „quick and 

dirty‟ UCD activities. He also states 

 

 “Indeed, in several accounts efficiency sometimes declined from one iterative fix to the 

next during the period before freezing and release…evaluation without insight does not 

necessarily lead to better design”. 

 

He also outlined how developers tend to take a system-centred point of view and how 

programmers (who are involved day and night with a program) cannot put themselves in 

the place of a new user. Developers who are working on their own do not have sufficient 

domain knowledge, either to be sure of recognising all usability problems (and 

consequently the design issues relating to them), or to be confident of accurately 

prioritising these with reference to actual user concerns. 

 

 
 

Figure 9: Prototype iterations (Ashraf & Khan, 2010) 

 

In the above figure we see the prototype iterations and it will be repeated until we get the 

final release or vision of the prototype. We will build the prototype having in mind the 

usability and user-centered design approach and by also using the important design 

principles of interaction design of online system. Then the prototype will be evaluated by 

heuristic evaluation method. After this the iteration of prototype will be repeated or we 

will have our final design or solution. We need to evaluate the interface or prototype 

because a bad design can drive away the users and can distract them. We will use 

heuristic evaluation method developed by Jakob Nielsen. In this method a small set (3-5) 

of evaluators examine user interface or prototype. Different evaluators will find different 

problems and evaluators only communicate afterwards. This method is fast, cheap and 

easy to use. In heuristic evaluation process one should go through user interface or 

prototype several times.  
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It includes following things as well 

 

 inspect various dialogue elements  

 compare with list of usability principles  

 consider other principles that come to mind 

 

3.15  Summary of theoretical findings 

 
In this section the major results from the theoretical study are summarized. They are 

structured according to each sub-question.    

 

In the theoretical research some important aspects have been found that are important to 

consider for the importance of the design principles understanding for the designers of the 

online booking systems. These aspects may be grouped according to their overall 

characteristics. The aspects are listed below.          

 

Sub-question one 

 
What can be found about the usability of online booking systems that are developed by 

using the important interaction design principles?  

 

 The cognitive view regards the understanding of the usability of online system 

by emphasizing on the fact that the limited capacity of the short term memory, 

all information needed for a decision should be visible on the screen 

simultaneously as far as it can be represented visually. (See Chapter 3.5) 

 

 Throughout the history of the interaction design, it has been focusing on the 

usability of different systems for the sake of better understanding for the users. 

(See Chapter 3.6) 

 

 One of the basic goals of HCI is to improve the interaction between users and 

computers by making the computer systems more usable and receptive to the 

user‟s needs. (See Chapter 3.7) 

 

 The Usability is more closely related to how well a user could use the 

functionality of the online system to achieve his goals with efficiency and 

satisfaction. (See Chapter 3.8) 

 

 The usability of an online system depends on what users are trying to 

accomplish and how efficiently they will be able to achieve all of these. (See 

Chapter 3.8) 

 

 Designing usable online system requires attention to context than designing 

usable graphic user interfaces. (See Chapter 3.8) 
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 From a usability perspective, the purpose of using computer system is to 

achieve specified goals. On the other hand, actability emphasizes the 

performance of the actions. Since actions are supposed to lead to desired 

business effects, these two concepts appear to be similar. (See Chapter 3.8) 

 

 The usability of a user interface is by far one of the most important factors in 

interactive computer systems. (See Chapter 3.10) 

 

 The goal of design science research is utility and the ability of the system to 

help the users to accomplish their tasks with ease and efficiency. (See Chapter 

3.13) 

 

 The prototype evaluation stage is linked to the design stage in such a way that 

the usability issues identified are directly used in the design team session to 

lead to design decisions. (See Chapter 3.14) 

 

 It is the user who experiences the system, interacts directly with the design 

factors that determine usability and benefits from the usability characteristics 

of the system. (See Chapter 3.14) 

 

Sub-question two 

 

What are the key challenges for a designer to implement these design principles in 

his/her design solution for online booking system? 

 

 The implementation of the usability is going to be one of the biggest challenges 

for the designer of the online booking system. (See Chapter 3.8) 

 

 The identified important design principles for the online booking system will 

create the better understanding for the end users. To implement these design 

principles is a challenge for the designers. (See Chapter 3.11) 

  

 The role psychology might be expected to play in the design of user-computer 

interface is suggested by the results of so many successful online systems. It 

means that designers need to be aware of the cognitive psychology. (See 

Chapter 3.5) 

 

 In many design disciplines, emphasis has been firmly placed on produced 

artifacts. Interaction design is a complex process full of dilemmas and 

contradictions. (See Chapter 3.6) 

 

 The technology constituting our design material is changing so rapidly that 

there never seems to be time for reflection or for a more thoughtful approach. 

(See Chapter 3.6) 

 



 

[43] 
 

 The preconditions for design work change for one occasion to the next, this 

means that design work is impossible to predict. (See Chapter 3.6) 

 

 A special attention to human-machine interaction is important, because poorly 

designed human-machine interfaces can lead to many unexpected problems. 

(See Chapter 3.7) 

 

 As for the designers point of view usability is really important. They have to 

make sure that not only the interaction is simple but also that the user feels 

comfortable in the physical, mental, and emotional environment of the 

interaction. (See Chapter 3.8) 

 

 To avoid the fundamental errors identified by the Nielsen in online booking 

system design will be challenging for the designers as well. (See Chapter 3.12) 

 

Sub-question three 

 

What is the key role of user-centered design approach in relationship with the 

implementation of most important interaction design principles for online booking 

systems?  

 

 It is really important to understand that how users think and perceive their 

environment, especially when designing user interfaces. (See Chapter 3.5) 

 

 We are all living in a world almost completely artificial and designed, and 

every new addition, every new design adding to this world, has an impact on 

how we experience the whole. Therefore, user-centered design has central 

stage in the online system. (See Chapter 3.6) 

 

 Design means that designers influence people‟s work, leisure, and everyday 

life (including travel, economy, communication, entertainment, and so on). 

(See Chapter 3.6) 

 

 Interaction design relies on cognitive psychology theories to focus on how 

users will interact with the system. It takes an in-depth approach to analyzing 

the user's needs and goals. A needs analysis is often performed in this 

discipline. Throughout the process of interaction design, designers must be 

aware of key aspects in their designs that influence emotional responses in 

target users. (See Chapter 3.6) 

 

 It is modern, widely practiced design philosophy rooted in the idea that users 

must take center-stage in the design of any computer system. (See Chapter 3.7)  

 

 The biggest reason user experience should matter to design is that it matters to 

end users. (See Chapter 3.10)  
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 Among the most important design principles user centred design should be at 

first priority. (See Chapter 3.10) 

 

 Landauer (1995) claims that without User-Centered Design a user interface has 

typically 40 flaws. (See Chapter 3.14) 

 

3.16  Arguments for an empirical study 

 
These results are based entirely on theoretical material and they therefore need to be 

verified towards the real world. For that reason we need to perform an empirical study 

that will reveal how well the aspects found in the theoretical part of my study fit into 

some cases where the important design principles are studied for the online booking 

systems. The empirical part of our study is described in the next chapter. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

[45] 
 

4 Empirical Survey 
 

4.1 Purpose 

 

In this chapter the empirical survey is described and the empirical data is collected 

through interviews from three different interviewees having different amount of 

experience in the interaction design field. The main purpose of the interviews is to verify 

the aspects found in the theoretical part of our study and it is therefore the interviewees 

must have some experience (at least two years) in interaction design field.   

 

4.2 Sampling 

 

It has been really important for us to sample our interviewees for the empirical part of our 

study, to find out the people with sufficient amount of experience in interaction design 

field and it was not a big challenge for us. In our empirical study we have found people 

with the knowledge and good experience of designing and developing interactive online 

systems.   

 

We have used non-probability sampling method which is known as a subjective 

sampling. According to this method we as researchers have a good enough knowledge 

about the population that we have made the sampling after our own heads. We have used 

the experts within the field of interaction design like our supervisor Dr. Bertil Lind, who 

has helped us in finding out the right people to conduct interviews. It is a kind of 

subjective sampling method where we leave the choice to the experts. This method at the 

end proved very fruitful and successful for us; as we had really limited amount of time 

for our empirical study. 

 

We have limited the interviews to three people due to the shortage of time. It has also 

been pretty important for us that the interviewee is being informed about the purpose of 

the interview prior the commencement of interview and also how the result will be used 

and how it will be possible to access the results we did explain everything to the 

informants. Before every single interview we have formed questions in an interview 

structure. We have started with introductory and open ended question. We have tried to 

create a friendly atmosphere and in doing so explained some of the key concepts to the 

respondent.   

 

We have used the design and creation as our research strategy and interview as a data 

collection method is in line with our strategy. The qualitative data generating techniques 

such as interviews attempt to expose truthful knowledge based on the interviewees 

experience and perspective. And we have been really lucky to find out the right 

respondent for our research field those have very good experience in practice and now 

they are working as the instructor in the field of interaction design. 
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4.3 The interviews 

  

We selected interview as a data collection method to complete our empirical study. In this 

phase of research we conducted (3) interviews and all were face to face. For this purpose 

we searched the right persons which were relevant and had extensive knowledge and 

experience in the field. Through email, telephone and personal visit we booked the 

appointments.  

 

At our end we did some research on interview questions and learned about the structure 

of questions and also found out that what kind of questions we need to ask in the 

interviews. We designed some sample questions on the basis of our theoretical study and 

research in interaction design area. Our main focus was on usability, interface design and 

user-centered design. In our first draft we came up with many raw and ambiguous 

questions. In second draft we read the questions many times and refined them to remove 

the redundancy according to our research questions and also eliminated the unclear and 

irrelevant questions. We sent these questions to our supervisor for the review and his 

expert opinion. He replied with useful comments and suggestions, with his help we 

prepared our third draft. In this draft we explained some technical terms like usability and 

actability for the convenience of our respondents. 

 

We studied about how to perform interviews and made sure that interview structure 

should cover that we asked for all information that we required. For the testing purpose 

we interviewed a PhD student to identify that our respondent will not misinterpret the 

questions and we got very positive feedback with some useful tips.  

 

Before the actual interviews started we did some more research about the background 

(education, technical experience and research work) of the interviewees. In the beginning 

of interviews we revealed the purpose of our research and gave a brief introduction of our 

key areas to the respondents. To get more information most of the questions were added 

as open ended questions in our interviews. During the interviews we found that some of 

the questions needed a slight more explanation and we therefore gave some of the 

respondent‟s additional information by explaining some of the concepts that was used in 

the interview structure. The library will have a copy of the final thesis so we proposed 

them that they could take part in the results sections. 

 

In documentation part we recorded interviews by using sound recorder. We also took 

some useful notes on paper and with its help we asked some relevant questions on spot to 

get the full benefit of these interviews. Right after the interviews we complied our notes 

which we took during the interviews by listening the recording many times. Most of the 

analysis and results were based on these refined notes.  
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4.4 The first interview 

 

Our first respondent is an information architect and user experience design practitioner 

and scholar. He has been working as an ICT professional since 1989 and his expertise are 

in Architecture, Industrial Design and Interaction Design.  

 

First respondent has been involved working, studying, and researching in information 

architect for last (10) years with the background of Industrial Design. He has been also 

involved in number of initiatives around the different things like European Conferences. 

He has (5) years experience of Interaction Design as a practitioner and instructor.  

 

In interaction design when you are dealing with the online booking system in a broader 

view you have two different perspectives: usability perspective and user experience 

perspective. If you go into the field of practice things even the big names in design they 

often take one of the side or perspective. And you will also find this thing is being talked 

in various scientific and research papers. The most basic difference you can make is the 

usability looks at human performance and user experience looks at human satisfaction. 

You cannot really measure the amount of emotional involvements of the certain things 

for examples why so many people love their iPhone; the one reason is that it works well 

but there is also emotional transport into the object.   

 

On the other hand usability counts from ergonomics in industrial design it called human 

factor. Usability helps in the shaping of digital space, like to read the text the difference 

between the foreground and the background the luminosity is 25% otherwise people are 

not able to make clear distinction between two things. The fonts below the 6 points of 

heights are difficult to read if you are online etc and it is a very specific thing that you can 

measure. Usability is the way to be measurable to test and verify to know that thing does 

not work.   

 

User experience can be measurable but it‟s still a matter of debate that has lot to do with 

this playfulness emotional aspects or cultural aspects which are not directly measurable. 

It has to do with the fact you like something not the other thing while the iPhone is white 

not because it has strawberries on that. These two things are different especially when 

you go into the design you should be well aware of this difference. Something is coming 

that you have technology and has human factor specific or other things are with more 

design relative perspective, the way you engage the users and the way you provide them 

something which is enticing and entertaining.           

 

The most important design principle is that there is no rule in the beginning. Because as 

much as you can go into verifying what you are doing something that we do a lot with 

digital as it is easier. Still the designer has something to say in the process, that a certain 

design is good or bad and for that they should see the reason that why they have designed 

like that not in the other way. There is a lot of implication that comes from who you are 

as a designer and who is your target audience and how do you approach the things. The 

cultural aspect of the design does also influence the design.  
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The first respondent thinks the most important thing is that you still have to consider this 

fact that you work on your own expertise in the beginning. Whatever is going to be your 

stance is not going to be completed in the beginning. And when you start to do design 

whatever gets the process started is the right thing to do. It means that if I‟m designing an 

online shopping system. I don‟t know that I have an idea in my mind about different 

flows. And from where should I start and you need to find a starting point and start 

building. Second thing is that your approach should be iterative doing design and 

evaluate on regular basis. And you should not through your rough drafts. From these 

rough drafts you will get some ideas of different things for improvement of the design. 

You cannot cover everything in your design on the basis of your ground work, as it was 

objective. Because you always start with a vision and that is why we design things and 

keep all the drafts.       

 

The most important thing in the relationship between usability and interaction design in 

online system is what the users can get from it. And it is a process which goes through 

time, more the users gets into your online system they will become angrier when they 

find something screwed up at the end. In terms of how usable to be you have to cover 

some basic assumptions. That the user is going to make at that point; like the personal 

data should not be lost which is given by the user. When you are dealing with the online 

booking system does not ask stupid questions for example if someone is in New Zealand 

not asking for personal number while booking. And do not ask questions that you already 

know. Your design or system should have few steps for booking process and during this 

users also should know at which step they are and also they feel control over the process. 

It is very useful for the users that they can go back and change or edit their details.  

 

Human computer interaction is more like scientific arm of interaction design. Interaction 

design is professional. Human computer interaction is very large field of study and 

usability is one of the kind things that designer do to improve and understand that how 

you global the human computer interaction system‟s work.  

 

The first respondent thinks about the usability experience is a bi-product of working on 

clear goal for the design.  He is mostly concerned with cognitive aspect and the flow of 

the system.  

  

The first respondent believes in that definitely the context of the system and by this you 

make people feel at home. We can provide with very basic graphic interface but we need 

to focus on context. For example most of the Scandinavian designs are with white 

background and lot of space and few subdued colors etc. The basic idea the less is more 

meaning that we start with the basic things. Your page must have what is only needed.  

The first respondent thinks that these two concepts sometimes overlap each over and they 

have similar meanings. He acknowledges that Usability is an ISO standard, while 

Actability is sort of concept and it seems to be like a middle ground between the usability 

and the concept which is being embodied by the user experience. Yes, these two concepts 

are similar.    
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No, the first respondent does not believe that the usability of a user interface is by far one 

of the most important factors in interactive computer systems. He thinks the first thing is 

to make the user feel at home. Information is moving and it is not just a web page 

anymore. And that is why we need to improve the flow for user feedback. Usability of the 

user interface is an important factor. According to his point opinion the cognitive aspect 

should come first. Because at first; the users will be going to face the cognitive aspects of 

the design.  

 

The first respondent thinks it is really simple the scope of design science is trying to find 

the way to understand what designing is. The answer is the design is a craft and you need 

to learn this and also do some practical work. 

 

There first respondent tells that we often don‟t practice because it is an expensive 

process. This kind of prototyping is formative which means that you use it to help to 

build a better process. But you can do that and will get lot of feedback.  

 

The first respondent talks about the fact that user-centered design is a methodology and it 

depends on the designer whether or not he is using this methodology in his design 

approach. As far as everybody is concerned user-centered design is not huge as co-

design. Which is even having the designing make one step back? User-centered design 

means that you start designing and you involve the users as soon as possible in the 

process. He thinks that it should take the central stage if you are designing in a traditional 

way. But you can also take the different approaches ones you are clear about the 

methodologies. As the user-centered design is a methodology among the other 

methodologies like co-design and practice lead design you be aware of these. No 

necessity to have a central stage unless you want to go with the user-centered design.  

 

The first respondent agrees, of course it will have some flaws even you will have a user-

centered design approach. The main reason is that there is no way you can test 

everything.  

 

The first respondent would like to try the other methodologies like co-design or practice 

lead design. Because user-centered design is out of (15) years and I know lot of about this 

and I want to know something else. 

 

The first respondent does agree with the fact that the implementation of the design 

principles is going to be a challenge for the designers. 

 

The first respondent does not think that the implementation of the usability in the 

interaction design is going to be one of the biggest challenges for the designers of online 

booking system.  

  

The first respondent believes that absolutely, the designers need to aware of the cognitive 

psychology before designing their online system. You need to be ware of these things to 

some extent when you are working as a designer.  
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The first respondent thinks it should not the technology is like a given thing and your 

design solution should be a design. You are concerned with the ways of using the current 

technology afterward. The design solution is not about the web is about answering some 

issues which are there.  

 

The first respondent believes that, it is important that you should also be aware of human 

information interaction. The main point is that lot of information is not going to stay on 

your website and there should be a ways to reuse that information.  

 

The first respondent thinks that the biggest challenge is going to be the time, as we are 

providing a solution at the end.  

 

By solving some of the issues that you are not able to see as a designer like the users you 

are not thinking. In this way the user-centered design approach will be helpful for the 

online booking system.  

 

The additional things the respondent gave are focus on the design first and then pin point 

what is the most important thing you are trying to solve. Always start with questions, 

where the online bookings systems are failed.   

    

We did not observe any sort of hesitation on the part of the respondent. In fact he was 

very expressive, open and gave the answers to the all questions in detailed manner. We 

could not observe any sort of deviation in non verbal language; because it was not there 

during the interview with first respondent. The only limitation we found the language, 

English was not his native language. 

 

4.5 The second interview 

 

Our second interviewee is a PhD student of research work in Interaction Design at the 

Department of Applied IT, Chalmers University of Technology. His research work is 

within the Interaction Design field special focus on system development, as well as 

industrial and product design.  

 

The second interviewee has an experience of interaction design of (2) years. He has a 

really good amount of experience of web design and computer graphics. 

 

The obvious two important design principles are usability and functionality. Whatever 

design you have; your system must work. Secondly the system must be acceptable and be 

able to adoptive by the users. The users should use the system and not be frustrated. They 

should experience a level of comfort. There is a frustration dealing with computers and 

general for a person as a novice. When systems are design especially online booking 

systems. The level of computer literacy is going to be varying and it is not going to be on 

the same level. You must take the most basic levels functions and the complex level 

functions to make them simple. You must keep them simple and must keep the navigation 

of the system easy; because that is the easiest way to lose a person.  
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These principles will help the system to be effective by simple navigation and usability of 

the system. When dealing with the interactive design systems, your considerations must 

be visual aspects like fonts size, type of fonts, color themes, you need to take all of these 

into account because you want an easy adjustment to the eye. The system should be 

attractive and at the same time should be functional and it does not need to complicate.  

 

The second interviewee has some good experiences and some bad experiences. Some of 

the best websites that I have used Expedia, Hotwire etc those are good systems because 

what they do is they gather information from several other websites. And bring to you 

and present to you in one package. And inserting your departure destination, booking 

your time, date and for the dates I‟m seeing a calendar pop up when you see the calendar 

and active dates on it. It‟s a lot easier just select a date as oppose someone has manually 

type in a date. Your default should be a round trip, until the user decides that I want to 

buy one way ticket. Its belief as a designer wherever you go you can comeback. Those 

are some of the better experiences I have like good search results. I have noticed if you 

move around some dates and time change maybe weekdays you come up with the 

varying prices that could be significant. But overall my booking experience has been 

good for plane travel and trains. I never had to cancel.  

 

The second interviewee human computer interaction is the system designed around 

human usage and is designed for human usage. The majority of applications are designed 

for the users and small percentage of applications is for other systems. You have to 

design a system for the users and you must take into account the users behavior. The 

usability of the system is going to be high as the system is designed around the human 

interaction. Then this system should have the good results. When you talk about human 

computer interaction, you have to understand the behavior of humans. We have to 

understand the way we process the information. These two are definitely related.  

 

Online system has a specific purpose and I still feel that I‟m drawn towards graphics. The 

second interviewee does not think that you should have a system like a cartoon; he thinks 

a fair amount of graphics can be used to illustrate things. There are some people those are 

not academically educated, so they need some graphics like icons to use an application. 

Do you think, should we exclude these people? By adding the graphics with the context, 

He thinks you have to have a balance between context and graphics.  

 

Usability deals more with how the system is able to be used by a person. Actability to me 

is the functionality of the system. They are closely related but definitely are two separate 

things. Most of the interaction design developers have the first priority of actability of 

making a system work. But you have a system that work but you don‟t have anyone who 

knows how to use the system. So that‟s where the conflicts come in. That‟s the reason the 

discipline such as Informatics and Computer Information System are gaining the 

popularity. If you make the system‟s usability high what are you using? You have to have 

something to use. Your system must do what is intended to do if it does not do that then it 

is worthless. You must have both the usability and it must be functional.  
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The second interviewee believes that the usability of a user interface is by far one of the 

most important factors in interactive computer systems. 

 

The second interviewee agrees that the primary objective to assist the users both way you 

are wanting to make the experience enjoyable, so that they will return and you also 

wanting to make the experience effective so that they able to accomplish whatever they 

set out to do.  

 

The first thing comes in the mind iterative design where we could do cycle of analysis, 

make a design with we quickly foam a prototype and we evaluated with by testing it. 

Then we get feedback most important, once we receive the feedback then we are able to 

look at prototype with new eyes through the user. So the users have given us the feedback 

what they perceive. Thus we have to tweak our prototype, it has to be retooled and then 

prototype can be set back up. You make a design from the data which you have gathered. 

And put it into use and from that use you take feedback and you make changes according 

to the feedback and put it back to user. And from that you get the evaluation again. Then 

you tweak and you get more evaluation. This is the main difference between SDLC and 

prototyping, for instance after six mothers you are still in the investigation stage in SDLC 

and you develop nothing. By the usage of prototyping you save resources, which is most 

important and also you have a design to work and it is also time effective. We are dealing 

with the problem within the time frame and when the problem is most common we are 

giving its solution. Because the problem you have today if you are designing an online 

system, in two years your problems may not be the same.  

 

These systems will be good systems if they are designing with these principles and more 

acceptable to the users. And they have the functionality that they should have.  

 

The second interviewee thinks that the user-centered design approach definitely takes the 

central stage. Because here like I said before these systems meant to be used by the users. 

This is not a system that experts are going to use. This is the system that you have layman 

or you have the people who are very intelligent as far as technology is concerned. I think 

the user-centered design approach is highly important.  

 

It should matter to the users as we are designing the systems to meet the needs of the 

people. That is the whole purpose of system development. If I‟m designing the online 

booking system the users are imperative and I need to take them into account.  

 

The user-centered design approach should be at first priority among the other interaction 

design principles having the usability and actability factors in the system also.  

 

There is no flawless design in this world, so definitely the risks of deficiencies are there. 

But I think that you can reduce the number of flaws, by using the user-centered design 

approach to design. 

 

The second interviewee thinks that definitely he would like to include user-centered 

design as one of my important interaction design principle in my design.  
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The second interviewee tells it is a challenge, because he studied different technical 

issues and he have studied different design principles and different design criteria‟s and 

he knows about web design and design a system that gives him the ability to design a 

system but what that does not teach me what that does not inform me about is people. 

People are whole other aspect, about whole other several different disciplines. The way 

they think the way the act all these must be taken into account.  

 

The second interviewee does not agree that the implementation of the usability of the 

online system is a biggest challenge. In the way as we deal with actability because it is 

not measurable, when we talk about people they are dynamic, they change, and they are 

different and everybody is not the same. So, finding a level of balance between people is 

hard. 

 

The second interviewee believes that definitely cognitive psychology is important before 

designing the online system. 

 

The second interviewee thinks that is a valid point because as we design as a designer 

technology is advancing to fast we have to continuously update and include technology in 

our design for compatibility purposes. It is a challenge that‟s why we have open source 

up there. Open source is not new its more anything to do with design for open source 

perspective. Open source bring the new fresh raw talent. If your system has compatibility 

with a wide ray of technologies your system stands a better chance in effective. 

 

The second interviewee agrees that it‟s important also and he thinks it deserve a special 

attention for many reason. Poorly designed human machine interface can lead unexpected 

problem. Because you have an interface that does not work for people and nobody is 

going to use it. Especially in online booking systems it is specifically for people and if the 

interface is no attractive or the interface is not easily navigated. It is not a good design.  

 

The second interviewee tells that usability and actability are major challenges in the 

implementation of online booking systems. When we compare both the changes are not 

very high in actability as in usability. Because it is more technical and it speaks about 

your ability as a designer not as a developer. If you design the online booking system, its 

implementation, your major concern will be how quickly people adapt to the system or 

how quickly they learn. Because there is large learning curves and we are going to lose 

interest. For instance if we talk about the internet, of course you are talking about online 

system it is vast and your possibilities are not endless but still there are lot of possibilities.  

At the time of implementation you have to implement a system when there is a demand 

for and there must be an understanding of the system. Time is a challenge also. If you use 

the good principles for your design and you have a good design and you have a good 

idea, and good process for your idea then sky is the limit. Flexibility is a challenge to be 

met.  

 

It makes the bookings lot easier and it makes the experience enjoyable one. One they 

definitely recommend. As we know about the viral marketing is increasing and people 

take word of mouth and your good online booking system will bring new users.  
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Flexibility is always being a major challenge when a good system with interaction 

designs principles. The human computer interaction and interface interactive design this 

is the feature and what we are going to work. For example the virtual touch screens or the 

screens in the air. I think the interactive design is very important issue now and in the 

future will be become very critical issue. It can be a hassle for you to involve users in 

designing process because the users are dynamic. But if you can find out the balance that 

what people wants it could be a big success. For example the Face book success is that 

they understood the needs of the people for socialization. What is the user-centered 

design? Understanding people know what they want. But it is also critical when you 

design. We did not find any hesitations.   

 

4.6 The third interview 

 

Our third informant is from innovation lab, School of Business and Informatics, 

University of Boras, Sweden. He has the experience of development, modern web and 

systems development with a focus on Co-design.  

 

The third informant has the experience of designing and usability test for (2) years.  

 

The number of clicks or steps for the whole process of the booking from start to the end, 

it should be minimum with the user feedback on each step for the better understanding of 

the process. This can make the system smooth and efficient for the end users. 

Furthermore, risk management is one of the important design principles. User needs to be 

involved in process of development. User needs to be involved in whole process even in 

the testing of the system. You have to have usability test. You improve your application 

in a production environment. 

  

These important interaction design principles definitely help the designers a lot in making 

of interactive system. Because the usability factor, actability and user-centered design 

approach principles like these lead the designers to the better solution. 

  

Usability will help the interaction design in making the successful system. Informant has 

the practical experience that it is a helpful technique. It depends on the system that what 

kind of system is it and who are the users. It should be easy to distinguish between the 

things which you do. And to know the needs of the users like if he wants a taxi or book a 

hotel or he wants to book a flight plus hotel together. Then your system should provide an 

easy navigation and drive the user to the point of purchase without distracting his 

attention. Especially, in the payment section of the online booking systems where the 

bank transactions and money is involved, it requires the full attentions of the users. 

  

Most of the usability is relevant in human computer interaction. Human computer 

interaction is a vast field of study and usability can be a small component of it. We can 

develop interactive and efficient systems by having in mind the usability aspect. We can 

create a strong relation between users and the systems. 
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According to the usability the specified users can book their desired trips or facilities, 

with suitable time and date in an efficient way with satisfaction. Because usability is 

about suitability, efficiency and satisfaction and it is influenced by the users and their 

goals and the situation in which they are being used. 

 

The third informant thinks the both are equally important if your design is very good but 

its lack the context then it is not a good system. The design with very powerful context 

without having attractive design can lead the user away from the system. So, we need to 

find out the right balance. 

 

Usability is about the specified users and when we talk about the actability, it is only for 

the general users. Usability is measurable and actability is socially qualitative orientation. 

To some extent these two concepts are similar. (We explained the both terms to the 

respondent) 

  

The third informant thinks usability is among the most important factors, but it is not an 

objective characteristic of the interactive computer system. It arises during the use of the 

computer system. 

  

It is a very modern and hot subject to use the design science when you are designing or 

developing the artifacts. We can use the design science in the development of the user 

interface. 

  

When we talk about the prototype, in relation with design it is the early version of the 

products. And it gives the possibility to involve users early and test ideas. It is a basis for 

evaluation and design of the system. You can evaluate your prototype with heuristic 

methods which are cheap and can give early feedback and can be done in different 

phases. The user looks at the user interface and identifies the potential problems. 

  

Among the most important interaction design principles when you develop the online 

booking system is the designer should follow the basic process in which he must focus 

fundamental design, then functional design and at the end detailed design. Because the 

fundamental design describes the components used to build the system and how the user 

navigate between them and the pattern of the design and the divergence. In functional 

design navigation, how the user can perform the tasks and the user feedback are 

important. It describes the actions that the user can perform and the information the 

system supplies. Detailed design is about fonts, text, colors, and icons etc that are present 

on each interface component. 

  

The third informant agrees that the user-centered approach take central stage because it is 

important to make product that are experienced as usable in a use situation and it also 

focus on user possibilities, tasks and activities. 

  

The third informant the users are the main part of the system because most of the systems 

are designed for the sake of their convenience. So, user experience really matters to the 

design. We cannot ignore their feedback and suggestions. 
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The third informant partially agrees with this statement because it is not the most 

important design principle but it is among the most usable principles. Because it includes 

user focus and active user participation, evolutionary development, prototyping, 

evaluation of real use, usability advocate, integrated design of usability aspect and local 

process adoption.  

 

The third informant there is no design absolutely flawless and by using the user-centered 

approach you can reduce the number of flaws as compare to the other approaches. 

 

User-centered design approach has quite wide area and containing its own basic 

principles and in my design the third informant will include this approach as one of 

important design principle. 

 

The third informant it is a great challenge for the designers, because they have to find out 

the requirements of the business, like all the information about the booking. Secondly, it 

is also a challenge to find out the right users and then involve them to the design. 

  

It is not a biggest challenge because the process for the usability design consists of 

requirement analysis, evolutionary development (iterative design) and then implantation. 

So, it‟s a step by step smooth process and it also decreases the complexity of the system.  

  

The third informant does believe that the designers should know about the fact that how 

the users think and perceive. 

  

The third informant things to some extent it bother the designer, but still it is not a big 

deal. 

 

The third informant human machine is very important as number of IT projects is 

increasing. But the proportion of satisfied customers is decreasing, because of this reason. 

For example 82% all IT projects in few years failed according to the customers in 

Sweden. 

  

The third informant thinks the major challenges are to provide support for the intended 

target groups, to include objects connected to requirements and to meet the expectations 

of the users. 

    

The third informant it will help the online booking system, as in the development process 

at every stage users and their needs are being focused. 

The third informant thinks your research will be helpful for the designer; especially those 

are working with online booking systems.  

 

We did observe some hesitations on the part of the respondent. Although, he was willing 

to tell us everything regarding the asked questions, but still we explained some concepts 

to him for better understanding. Again, we found that language, (English) was the 

limitation, as the respondent was not native language speaker. 
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4.7 Empirical research results 

 

In this section the major results from the empirical study are summarized. They are 

structured according to each sub-question as follow:    

 

Sub-question one: 

 

What can be found about the usability of online booking systems that are developed by 

using the important interaction design principles?  

 

 The first respondent when you are dealing with the online booking system in a 

broader view you have two different perspectives: usability perspective and 

user experience perspective. The most basic difference you can make is the 

usability looks at human performance and user experience looks at human 

satisfaction.  

 

 The first respondent most important thing in the relationship between usability 

and interaction design in online system is what the users can get from it. And it 

is a process which goes through time, more the users gets into your online 

system they will become angrier when they find something screwed up at the 

end.  

 

 The first respondent the designer needs to find a starting point and start 

building it. Second thing is that the designer approach should be iterative doing 

design and evaluate on regular basis. The second interviewee two important 

design principles are usability and functionality. Whatever design you have; 

your system must work. The third informant the number of clicks or steps for 

the whole process of the booking from start to the end; it should be minimized 

with the user feedback on each step for the better understanding of the process. 

Furthermore, risk management is one of the important design principles. 

 

 The second interviewee these principles will help the system to be effective by 

simple navigation and usability of the system. When dealing with the 

interactive design systems, your considerations must be visual aspects like 

fonts size, type of fonts, color themes, you need to take all of these into 

account. The third informant these important interaction design principles 

definitely help the designers a lot in making of interactive system. Because the 

usability factor, actability and user-centered design approach principles like 

these lead the designers to the better solution. 

 

 The first respondent human computer interaction is more like scientific arm of 

interaction design and usability is one of the kind things that designer do to 

improve and understand that how you global the human computer interaction 

system‟s work. The second interviewee human computer interaction is the 

system designed around human usage and is designed for human usage.  
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 The first respondent thinks about the usability experience is a bi-product of 

working on clear goal for the design.  He is mostly concerned with cognitive 

aspect and the flow of the system. The third informant usability will help the 

interaction design in making the successful system. Informant has the practical 

experience that it is a helpful technique. It depends on the system that what 

kind of system is it and who are the users. 

 

 The second and the third interviewees think you have to have a balance 

between context and graphics of the interface.  

 

 All the respondents think to some extent usability and actability are the similar 

concepts. 

  

 The second and the third interviewees believe that the usability of a user 

interface is by far one of the most important factors in interactive computer 

systems. But it is not an objective characteristic of the interactive computer 

system. 

 

 All three respondents believe that absolutely, the designers need to aware of 

the cognitive psychology before designing their online system. The designers 

should know about the fact that how the users think and perceive. 

 

 The first respondent tells this kind of prototyping is formative which means 

that you use it to help to build a better process. The second interviewee the first 

thing comes in the mind iterative design where we could do cycle of analysis, 

make a design with we quickly foam a prototype and we evaluated with by 

testing it. Then we get feedback most important, once we receive the feedback 

then we are able to look at prototype with new eyes through the user. So the 

users have given us the feedback what they perceive. The third informant when 

we talk about the prototype, in relation with design it is the early version of the 

products. And it gives the possibility to involve users early and test ideas. It is 

a basis for evaluation and design of the system. 

 

Sub-question two: 

 
What are the key challenges for a designer to implement these design principles in 

his/her design solution for online booking systems? 

 

 The first respondent the implementation of the all important design principles 

is going to be a challenge for the designers. He thinks that the biggest 

challenge is going to be the time, as we are providing a solution at the end.  

 

 The second interviewee the way people think, the way they act all these must 

be taken into account and to predict the users thinking in the design is one of 

the challenges. 
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 The third informant the requirements of the business, like all the information 

about the booking. Secondly, it is also a challenge to find out the right users 

and then involve them to the design. 

 

 All three respondents think that the implementation of the usability in the 

interaction design is not one of the biggest challenges for the designers of 

online booking system. But to implement the usability and the actability in the 

design at the same time will be a challenge. 

 

 All three interviewees to find the right balance between context and graphics of 

the interface will be a challenge for the designers. 

 

 The second interviewee thinks that it is a valid point; because as we design as a 

designer technology is advancing too fast. We have to continuously update and 

include technology in our design for compatibility purposes and it is a 

challenge.  

 

 The third informant thinks the major challenges are to provide support for the 

intended target groups, to include objects connected to requirements and to 

meet the expectations of the users. 

 

Sub-question three: 

 
What is the key role of user-centered design approach in relationship with the 

implementation of most important interaction design principles for online booking 

systems?  

 

 The first respondent thinks that user-centered design approach should take the 

central stage if you are designing in a traditional way. 

 

 The second interviewee thinks that the user-centered design approach 

definitely takes the central stage in designing of the online booking system. 

Because these kinds of the system are being used by the common users or by 

layman.  

 

 The third informant agrees that the user-centered approach take central stage 

because it is important to make product that are experienced as usable in a use 

situation and it also focus on user possibilities, tasks and activities. 

 

 The third informant the users are the main part of the system because most of 

the systems are designed for the sake of their convenience. So, user experience 

really matters to the design. We cannot ignore their feedback and suggestions. 

 

 The second interviewee the user-centered design approach should be at first 

priority among the other interaction design principles having the usability and 

actability factors in the system also.  
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 The second interviewee thinks that you can reduce the number of flaws, by 

using the user-centered design approach in the design. 

 

 The second interviewee thinks that definitely he would like to include user-

centered design as one of my important interaction design principle in my 

design.  

 

 The third informant the user-centered design will help the online booking 

system, as in the development process and at every stage users and their needs 

are being focused. It makes the bookings lot easier and it makes the experience 

enjoyable one. 
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5 Analysis and Result 
 

5.1 Analysis 

 

The results from both of the studies have been analyzed by using the comparative 

analysis method. Our research sub-questions have been used as “Frame of Reference” 

and it is the context within which we have placed our both results. The “Grounds for 

Comparison” for our research work is obvious the most important interaction design 

principles identified or discussed in theoretical studies with usability and user-centered 

design approach will remain the same or will vary. Because we want to know that the 

people with good practical experience of online systems design also use these principles 

in their design. We have also our “Thesis” statement accordingly to the comparative 

analysis method and this statement is being illuminated with three sub-questions. The 

word “Whereas” is being used according to the comparison of both studies. The 

“Organizational Scheme” which is in focus for the comparative analysis is “point-by-

point” as the both results from the studies engaged in debate.      

 

The results from the theoretical and the empirical parts of our research work are analyzed 

and compared with each other. The differences and similarities between the two parts of 

our research work are identified.  

 

Sub-question one: 

 

What can be found about the usability of online booking systems that are developed by 

using the important interaction design principles?  

 

The most important interaction design principles for online booking systems are the 

designer needs to find out the starting point and start building it, the usability and 

functionality of the system, the approach should be iterative in design and evaluate, the 

process for the online booking system should have minimum steps with proper feedback, 

risk management, and user-centered design approach should be included in your design 

principles.  

 

One of the basic goals of HCI is to improve the interaction between users and computers 

by making the computer systems more usable and receptive to the user‟s needs. (See 

Chapter 3.7)The human computer interaction is more like scientific arm of interaction 

design and usability is one of the kind things that designer do to improve and understand 

that how you global the human computer interaction system‟s work. The human 

computer interaction is the system designed around human usage and is designed for 

human usage.  

 

The usability will help the interaction design in making the successful system. 

Throughout the history of the interaction design, it has been focusing on the usability 

factor of different systems for the sake of better understanding for the users. (See Chapter 

3.6) 
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The usability of an online system depends on what users are trying to accomplish and 

how efficiently they will be able to achieve all of these. (See Chapter 3.8) The designers 

need to have a balance between context and graphics of the interface. The usability and 

actability concepts to some extent are similar. 

 

The usability of a user interface is by far one of the most important factors in interactive 

computer systems. (See Chapter 3.10) The second and the third interviewees also believe 

that the usability of a user interface is one of the most important factors in interactive 

computer systems. 

 

The designers should know about the fact that how the users think and perceive. So, the 

cognitive psychology is important for the designers of online booking system for better 

understanding of the users.  

 

Sub-question two: 

 
What are the key challenges for a designer to implement these design principles in 

his/her design solution for online booking systems? 

 

The implementation of the usability is going to be one of the biggest challenges for the 

designer of the online booking system. (See Chapter 3.8) But the interviewees do not 

believe that it is a big challenge to implement the usability in online booking system. 

 

The identified important design principles for the online booking system will create the 

better understanding for the end users. And to implement these design principles is a 

challenge for the designers. (See Chapter 3.11) The first respondent the implementation 

of the all important design principles is going to be a challenge for the designers. He 

thinks that the biggest challenge is going to be the time, as we are providing a solution at 

the end. 

 

The way people think, the way they act all these must be taken into account and to predict 

the users thinking in the design is one of the challenges. As the role psychology might be 

expected to play in the design of user-computer interface is suggested by the results of so 

many successful online systems. It means that designers need to be aware of the cognitive 

psychology. (See Chapter 3.5) 

 

For the designers to find the right balance between context and graphics of the interface 

of the online booking system will be a challenge. Both factors are equally important for 

the successful interactive online booking system. 

 

We have to continuously update and include technology in our design for compatibility 

purposes and it is a challenge. The technology constituting our design material is 

changing so rapidly that there never seems to be time for reflection or for a more 

thoughtful approach. (See Chapter 3.6) So, to keep the pace with the ever advancing 

technology is a challenge for the designers of the online booking system. 
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To avoid the fundamental errors in the business model, project management, information 

architecture, and page design as identified by the Nielsen (See 3.12). In the online 

booking system will be challenging for the designers.  

 

Sub-question three: 

 

What is the key role of user-centered design approach in relationship with the 

implementation of most important interaction design principles for online booking 

systems?  

 

Design means that designers influence people‟s work, leisure, and everyday life 

(including travel, economy, communication, entertainment, and so on). (See Chapter 3.6) 

The users are the main part of the system because most of the systems are designed for 

the sake of their convenience. So, user experience really matters to the design. We cannot 

ignore their feedback and suggestions. Especially, in the online booking systems the users 

are the main entity.  

 

We are all living in a world almost completely artificial and designed, and every new 

addition, every new design adding to this world, has an impact on how we experience the 

whole. Therefore, user-centered design has central stage in the online system. (See 

Chapter 3.6) The user-centered approach take central stage because it is important to 

make product that are experienced as usable in a use situation and it also focus on user 

possibilities, tasks and activities. 

 

Among the other most important design principles user-centered design should be at first 

priority. (See Chapter 3.10) The second interviewee thinks that you can reduce the 

number of flaws, by using the user-centered design approach in the design. 

 

The third informant the user-centered design will help the online booking system, as in 

the development process and at every stage users and their needs are being focused. It 

makes the bookings lot easier and it makes the experience enjoyable one. 

 

5.2 Result summary 

 

This online booking system prototype is designed by using important interaction design 

principles with a special focus on usability and user-centered-design approach.  All of the 

requirements are being gathered according to the user-centered design development 

methodology. Then the findings from both theoretical and empirical studies are being 

visualized throughout the prototype design and evaluation phases. 

 

After the comparative analysis of theoretical and empirical studies, we established results 

and in an effort to visualize the results we have designed the prototype for an online 

booking system in accordance with usability and user-centered design approaches 

relevant to interaction design principles. Our prototype has three versions and it has been 

designed in iterations which are design, evaluate and prototype as shown in figure 9 
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(Prototype Iterations) in our theoretical study. Time was one of the biggest limitations for 

our thesis work as we designed only three versions of prototype to introduce design 

principles for a better understanding of user-centered design and usability of the online 

booking systems. In our paper we consider version three of the prototypes as our final 

version, which we are continuing to develop. Because applications or online systems 

become obsolete quickly when used in real time environments with the passage of time 

and our research is still in progress.   

 

5.2.1 Prototype First Version 

 

In our theoretical and empirical studies we learned the approach should be iterative with 

design and evaluate on regular basis. A user-centered design means that you start 

designing and you involve the users as soon as possible in the process. It should take the 

central stage if you are designing in a traditional way. According to the second 

interviewee the first thing comes in the mind iterative design where you could do cycle of 

analysis, make a design with you quickly form a prototype and then evaluate it. After all 

of this you get feedback, which is most important, and you are able to look at prototype 

with new eyes through the user. 

 

We have repeated this cycle three times until we have got the final release or final version 

of the prototype with the availability of limited time with the third version as our final 

version. But we know every single computer product or application takes some time for 

maturity. We have built the prototype by considering the usability, user-centered design 

approach and some important design principles of interaction design for online booking 

systems. Then the prototype has been evaluated through a heuristic evaluation method. 

After this the iterations of prototype were repeated three times and we got our final 

design or solution in form of Version three. It was important to evaluate the interface or 

prototype because a bad design can drive away the users and can distract their attention.  

 

We have used the expert heuristic evaluation method for our prototype, which was 

developed by Jakob Nielsen. Expert evaluators examined our interface design or 

prototype and different evaluators found different problems and they communicated 

afterwards. Essential to the heuristic evaluation process one should go through user 

interface or prototype several times. We have observed during this process that this 

method is fast, cheap and easy to use.  
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Design: 

 

Following is the first version of our prototype for online booking system. 

 

 

Figure 10: First Version of Home page online booking system (Ashraf & 
Khan, 2010) 
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In the first version of our prototype, the home page of online booking system has a top 

banner (University of Borås). We have decided to keep our design very simple for the 

home page because we do not want to distract the attention of users. We want to drive 

him/her towards the point of purchase with the best travel deal. In our empirical study the 

first respondent also focused on that we can provide with very basic graphic interface but 

we need to focus on context.  He also gave the example that most of the Scandinavian 

designs are with white background and lot of space and few subdued colors etc. The basic 

idea the less is more meaning that we start with the basic things and your page should 

have what is only needed. 

We have designed a top menu that users can navigate and easily find the required 

information. Navigation of the site is sequential and it is not difficult for the viewers and 

all the links are accurate and easy to distinguish. It falls into the category of usability. All 

the links we have used are inline elements by default, which means that their clickable 

area spans only the height and width of the text. To increase for greater usability the 

clickable area can be used where a user can click to go to that link‟s destination. We have 

used add padding and converted some of the links into a block element. Here‟s an 

example of padded links, with their clickable areas highlighted to show the difference: 

 

 

Figure 11: Tab menu of home page (Ashraf & Khan, 2010) 

In fact, if the clickable area is bigger, it is easier to click on the link because it reduces the 

chance of missing it. We have converted the links into block elements which makes the 

text area span the whole width of the container. 

We have divided the similar information in separate blocks. For example the selection of 

flight, hotel, car, flight + hotel, flight + car etc. are in one block and travel details like 

travel to, travel from and dates etc. are in other block. 

We have used Typesetting buttons because attention to every detail is what distinguishes 

a good product from a mediocre one. Elements such as buttons and tabs are clicked 

frequently by the users in an interface. So it pays to typeset them properly and by 

typesetting we mean positioning the label. Here is a couple of example of the misplaced 

labels we noticed during our requirement gathering in many websites during our research 

and how we improved our design. 

 

Figure 12: Examples of the misplaced labels (Ashraf & Khan, 2010) 
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At first quick look they look all right, but if we see carefully that the text is placed too 

high because the lowercase letters have been used as a guide to align the text vertically in 

the center. For example: 

 

Figure 13: Labels on the buttons 1 (Ashraf & Khan, 2010) 

 

The label appears too high and the scale moves upwards on the button if we use 

uppercase letters and lowercase letters with ascenders (“d”, “f”, “h”, “k” and “t,”). To 

handle this we have set the type using the uppercase height. By using this buttons have 

more balanced look and sense. Following is what we mean: 

 

Figure 14: Labels on the buttons 2 (Ashraf & Khan, 2010) 

 

We have selected eye-catching colors for our design which itself is one of the important 

interaction design principle. To improve the visibility and catch the user attention we 

have used the yellow color for the buttons on the page. We have placed an ad of offers 

close to the option where the different preferences for the users are given so that they can 

get full benefit of this feature. All the options, checkboxes and text fields are aligned 

which makes the page more appeasing visually.    
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Figure 15: First version of select date online booking system (Ashraf & 
Khan, 2010) 

 
On this page we have given a price guide by using different colours which shows the 

prices lowest to highest. For example yellow colour shows the lowest prices and purple 

represents the highest prices. Users can select easily what they are looking for. On the 

right side of the page the feedback is given which shows the details for the user 

satisfaction.  

 

 

 
Figure 16: First version of select flight online booking system (First 

Version) (Ashraf & Khan, 2010) 

In the above flight online booking system page users can select different airlines or 

flights. We have provided the logos of airline with their names that users select the right 
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choice. The prices are shown in red colour because the colour red is one which has 

maximum visibility.   

 

Figure 17: First version of enter traveler details online booking system 
(Ashraf & Khan, 2010) 
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Users can enter travellers detail and select preferences on Enter traveller details page in 

our prototype. The given from is self explanatory with a most important area at the 

bottom of the page where user can select ticket via Email or SMS and term of conditions 

are designed in gray colour. 

 

 

Figure 18: First version of user feedback online booking system (Ashraf & 
Khan, 2010) 

The above figure shows the confirmation messages with the electronic order number of 

the booking. Itinerary is given to show the details of the purchase. Users can also share 

the online ticket on different places.   

 

Evaluation 

 

Following are the points which we got after the expert heuristic evaluation of the first 

version of the prototype from the expert.  

 

 Task flow is weak in the design 

 Provide proper user feedback 

 Minimize the user‟s memory  

 Add multiple languages and font size option 

 Provide the user with font size option 
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5.2.2  Prototype Second Version 

 
Design 
 

We have designed the second version of our prototype with the feedback help of an 

expert and followed the iterations (design, evaluate and prototype). In this version we 

have made better task flow by adding additional steps to our prototype. Following is the 

improved page of our home page design after the expert heuristic evaluation. 

 

Figure 19: Second version of home page online booking system (Ashraf & 
Khan, 2010) 

 

We have added an option for different size of font on the top right corner of the page 

because in the feedback our expert has mentioned about it. The users of the ages above 40 

generally have weak eyesight and now with the help of this option users are able to 
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change the font size of the webpage according to their need. In our empirical study our 

second respondent also said that the principles will help the system to be effective by 

simple navigation and usability of the system. Especially when you are dealing with the 

interactive design systems, your considerations must be visual aspects like fonts size, 

type of fonts, color themes; you need to take all of these into account. We have also 

added multiple languages for our online booking system. Now users from all over the 

world can get the benefit from it. 

 

Figure 20: Second version of user feedback online booking system (Ashraf 
& Khan, 2010) 

 

We have added dynamic feedback after every step, which shows that the system is 

processing and users need to wait. In our empirical study we have learned that the steps 

for the whole process of the booking from start to the end should be less with the user 

feedback on each step for the better understanding of the process. This can make the 

system smooth and efficient for the end users. 
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Figure 21: Second version of choose airports online booking system 
(Ashraf & Khan, 2010) 

 

We have designed and added the above page in our prototype to minimize the need for 

users to memorize specific airports. In this step users can select the different airports in a 

city. Users can also go back to the last page to edit the details.  
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In the following pages on the top we have included the steps of the booking which was 

missing in first version. In second version users can find how many steps are in the 

booking process and how far they need to go to complete the process. Users can also go 

back to the last page to edit the details. 

 

 

 

 
Figure 22: Second version of select date online booking system (Ashraf & 

Khan, 2010) 

 

 

 

 

Figure 23: Second version of select flight online booking system (Ashraf & 
Khan, 2010) 
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Figure 24: Second version of enter traveler details online booking system 
(Ashraf & Khan, 2010) 
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Figure 25: Second version of user feedback online booking system (Ashraf 
& Khan, 2010) 

 

Evaluation 

 

Following are the points which we got after the expert heuristic evaluation of the second 

version of the prototype from the expert.  

 

 Task flow needs more improvement in the design 

 There should be a balance between context and graphics 

 Be consistent 

 Prevent errors 

 Provide help and documentation 

 

5.2.3 Prototype Final Version  

 

We have designed the third or final version of our prototype with help of feedback from 

the experts. In this version we have focused on balance between graphics and context, 

task flow and minimize the user memory by adding some more steps in our prototype.  
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Design: 
 

 
 

Figure 26: Final version of select area online booking system (Ashraf & 
Khan, 2010) 

 

We have included the functionality to select an area page in our final version of our 

prototype. In this page browser detects the area of the user automatically and gives him 

the option to enter in a specific website according to the country. Sometime at the end of 

the booking process users find that the specific offer is not available for an area. By 

selecting this option users can book hotels, rental cars and attraction and find best travel 

offers created especially for the specific area. In another way users can also enter into the 

global website. This page appears only once when users open the webpage. Users click 

the one of the given option and the browser set it as default page and next time it drives 

the users automatically to the required page.   
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Figure 27: Final version of home page online booking system (Ashraf & 

Khan, 2010) 

 

We have placed small images or icons with the text to improve the visibility of the 

system. We did it to maintain the balance between context and graphics and it also useful 

for the users to select the right choice. For example hotel, car, flight + car etc. have the 

small images. The second interviewee in our empirical study does not think that you 

should have a system like a cartoon; he thinks a fair amount of graphics can be used to 

illustrate things. By adding the graphics with the context, He thinks you have to have a 

balance between context and graphics.  
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Figure 28: Final version of select dates online booking system (Ashraf & 
Khan, 2010) 

 
We have attached calendars with the text fields of departing and returning dates for the 

convenience of the users. Users do not need to write the date manually. They just select 

the dates by clicking on the desired date. We got this idea from the respondent of our 

second interview in the empirical study that it‟s a lot easier to just select a date as oppose 

to someone having to manually type in a date.  

 

 

Figure 29: Final version of User feedback online booking system (Ashraf & 
Khan, 2010) 

 

The above page shows the system is processing which is better for user feedback. 
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Figure 30: Final version of select airports online booking system (Ashraf & 
Khan, 2010) 

 

In this phase of the final version users can select the different airports in a city. Users can 

also go back to the last page to edit the details. As in our empirical study one of our 

respondents said, “I believe as a designer wherever you go you can comeback.” 
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Figure 31: Final version of home page user feedback in online booking 
system (Ashraf & Khan, 2010) 

 

We have included itinerary on the home page in version three on the right side of the 

page. It helps the users by providing the details of booking as feedback. 
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Figure 32: Final version of select dates with price online booking system 
(Ashraf & Khan, 2010) 

 
The above page remains same in the final version as there is no change in it. 

 

 

 

Figure 33: Final version of select flights online booking (Ashraf & Khan, 
2010) 

The above page for select flights remains the same in the final version as there is no 

change in it. 
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Figure 34: Final version of enter traveler details online booking system 
(Ashraf & Khan, 2010) 
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We have not made any changes on enter traveller details page in the final version of our 

prototype. 

 

 

 

Figure 35: Final version of payment online booking system (Ashraf & Khan, 
2010) 

 

We have created a separate page for the payment. Users can select different banks and 

continue the payment process in above page.  
 

 

Figure 36: Final version of bank transactions online booking system 
(Ashraf & Khan, 2010) 
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In our final version of the prototype we have included Nordea page to show the payment 

process.  

 

 

 

 

Figure 37: Final version of user feedback online booking system (Ashraf & 
Khan, 2010) 

 
There is no change has made in the last page which show the user order number and 

complete details of booking.  
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6 Discussion 

6.1 Conclusions 

 
Our study has found some aspects related to interaction design principles of online 

booking systems and the understanding of usability importance in designing of these 

systems with user-centered approach. All of these aspects found in the theoretical part of 

the study were then verified in the empirical part.  

 

The interaction design is really important in designing of interactive online booking 

system. Therefore, the designers of such systems need to have an understanding of the 

most important design principles like the usability and functionality of the system, the 

approach should be iterative in design, provide proper feedback, minimum steps in 

booking process, risk management, and user-centered approach should be included in 

your design principles.  

 

It is also really important for the designers of online booking systems to be aware of the 

usability factor of the system. The usability factor will help in making of successful 

interactive system for the users. As the online booking systems are being designed for the 

common users or for the layman. 

 

In the study we found some influencing factors that may have an important impact in the 

designing of an interactive online booking system. The cognitive psychology is also vital 

for the designers to understand how the users think and perceive things. Secondly, 

designers need to have a good balance between context and graphics of the interface of 

such systems. 

 

The implementation of the identified most important design principles is one of the 

challenges for the designers of the online booking system, along with time, keeping the 

pace with ever changing technology and to predict the users thinking in design. When a 

designer providing different facilities on a same portal of online booking system, he 

needs to provide the feedback to users at each step of the booking process which itself is 

a challenging task.    

  

We found in the theoretical study that the implementation of the usability is one of the 

biggest challenges in online booking system. But in our empirical study we found that as 

a matter of fact it is not a challenge for the designers of the online booking system to 

implement usability. 

 

In the empirical part of the study we also found a fact that was not there in the theoretical 

part. In interaction design when you are dealing with the online booking system in a 

broader view you have two different perspectives: usability perspective and user 

experience perspective. If you go into the field of practice things even the big names in 

design they often take one of the side or perspective. The most basic difference you can 

make is that usability looks at human performance and user experience looks at human 
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satisfaction. You cannot really measure the amount of emotional involvements of the 

certain things.  

 

The design of an online booking system means that designers influence people‟s work, 

leisure, and everyday life (including travel, economy, communication, entertainment, and 

so on). The users are the main part of the system because most of the systems are 

designed for the sake of their convenience. We cannot ignore their feedback and 

suggestions. 

 

We are all living in a world almost completely artificial and designed, and every new 

addition, every new design adding to this world, has an impact on how we experience the 

whole system. Therefore, user-centered design has central stage in the online system. 

Because it is important to make product that are experienced as usable in a use situation 

and it also focus on user possibilities, tasks and activities. For this basic reason we would 

like to include user-centered design approach among our other important interaction 

design principles.  

 

Our study has derived that user-centered design methodology should be used for the 

development of such online booking systems, because users are involved in every stage 

of the development cycle of this development methodology. As we have discussed a 

model of prototype iterations in figure 9 in which we talked about first design prototype 

and then evaluate it and repeat it until we get our desired result or design. The tentative 

interaction design principles which we have derived from our theoretical and empirical 

studies like usability and user-centered design approach should be used in designing of 

prototype and also in evaluation phase of prototype. No matter which method of 

evaluation you are using but these principles should be followed by evaluators for the 

betterment of system. When a designer uses these principles in his/her design, it will be 

great help for the designers to get best possible solution and these principles can be used 

in evaluation phase as well. We conclude that the identified principles can be widely used 

along with other important interaction design principles to help the field of informatics 

and specifically human computer interaction with good interactively functioned designs. 

 

The main question of our study “What are the most important design principles for the 

better understanding of human computer interaction design in online booking systems?” 

has thus been answered with the different important aspects discussed above. 

 

6.2 Implications for Informatics 

 
The informatics deals with the development and use of the information system and 

interactively design online booking system fall into this category. The informatics area 

can be regarded as synthetic relationship between the user and the developer practices.  

 

The implication of our result for the user practice is an efficient and interactive online 

booking system. The results show that online booking system which is developed with 

most important interaction design principles will encourage the users to complete their 
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tasks with ease and effectiveness. One interviewee believed that the usability and 

functionality of such systems will also help the users. 

 

The implications of the results for the developer practice are the important interaction 

design principles with the usability and user-centered design approach in their design 

solution for the online booking system.  

  

Usability relationship with user-centered design approach plays a vital role in the 

successful creation of understanding of important interaction design principles for the 

developers of online booking system.  

 

Another important implication for the developer practice is that cognitive psychology is 

really important for the developers of online booking systems for better understanding of 

the users thinking. 

 

6.3 Method evaluation 

 
The main purpose of the text analysis has been to find relevant properties of different 

subject areas and to relate these to the context of interaction design. This factor in our 

method has thus made it possible to relate our research questions to previous research and 

existing interaction design principles. One of the difficulties with this factor has been 

sampling of literature. We have also used some concepts from different subject areas to 

create understanding for the problem area. But it has also been difficult sometimes to 

combine these different concepts.   

 

We have conducted interviews to verify the aspects identified in the theoretical study of 

the subject area. The interviews made it possible for us to gather information from the 

practitioners with the good amount of experience in our subject area. These interviews 

gave us the chance to learn more about the interaction design and also we had opportunity 

to ask the informants about their personal experience in this field of study. We had the 

right confidence in ourselves before every interview and as the interview was proceeding 

we were building up our confidence level. We had created very friendly atmosphere by 

asking the interviewee introductory questions like “Would you please introduce yourself? 

How long is your experience of interaction design? What are the most important design 

principles according to your experience?”   

 

These introductory questions led to a detailed explanation of the interaction design 

principles in question and with the help of this we had to skip some questions in our 

interview as we got most of the answers from this description. We had some closed ended 

questions as well. But the interviewees also explained most of them in detailed manner. 

 

We had a couple of interview questions that were more of statements than questions and 

also little bit vague too for the interviewees to understand them. One such example is 

question 22: Do you think a special attention to human-machine is important, because 

poorly designed human-machine interfaces can lead to many unexpected problems? The 
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goal of design science research is utility and the ability of the system to help the users to 

accomplish their tasks with ease and efficiency; what do you have to say about this?  

 

It is also really important for the interviewer not to change the subject so quickly; we 

learned this thing during our interviews. A problem with the interviews is that 

interviewees sometimes produce the answers that they believe that the interviewer is 

looking for. But fortunately we had highly competent interviewees with good experience 

in the field of interaction design. We observe some non-verbal communications from the 

interviewees.  

 
Our experience with the interviews as a good method for data collection and to verify the 

concepts found in the theoretical study. We learned so much from this method and also 

got lot of additional information.  

 

6.4 Result evaluation 

 

Reliability and validity are concepts that are most used when evaluating quantitative 

studies. The evaluation of our study starts with discussing the criteria presented by Finlay 

(2006) the four dimensions. 

 

i. Clarity: A researcher work should make some sense and it should be 

systematically worked through coherent and clearly described. We have 

described our experience that can be relevant for the research. The limitations 

for our study are also described. We found the need for the understanding of 

important interaction design principles for the online booking system. 

 

ii. Credibility:  The finding of our research work matches with the evidence and 

are convincing. The evidence marshaled rigorously and opened up for external 

audit. Our interpretations are plausible and justified. The readers will easily 

find out what we have found. 

 

iii. Contribution: Our research work adds to the knowledge of an issue or aspect 

of interaction design field. It enriches the understanding of important 

interaction design principles for online booking system. If also offers guidance 

for future action or improvement in the online booking system design. It is 

offering an interesting basis for future research as well. 

 

iv. Communicative resonance:  Our findings are sufficiently vivid to draw the 

readers in and the findings resonate with our experience or understanding of 

the field of our research work. We have tested our knowledge with the 

participant and the supervisor of our research work. 
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Result Validity  

 

We have validated our research work by building a prototype and then evaluating it using 

the expert heuristic evaluation method. After the two evaluations we had our final version 

of the prototype. 

 

Research Validity 

 

In our research we have used literature from different subject areas to illuminate our 

research questions. The text analysis has identified with most important interaction 

design principles for online booking system. It has definitely not been possible for us to 

use all the available text material and therefore it has been necessary to sample. 

 

Our study has viewed the interaction design principles with the special focus on the 

usability and the user-centered design approach in your design of online booking system. 

As such, kind of systems being used by the common user for the travelling purposes. 

 

The empirical research is rather small and consists of interviews with three interviewees 

from three different positions and experience of the field interaction design. We have also 

tried to avoid any specific bias and have chosen male as well as female interviewees. 

Nevertheless, since the number of interviewees is small, it is possible that another sample 

would have given another result.  

 

It is thus possible to say, that the theoretical part of our study possesses a high degree of 

research validity, whereas the research validity is more uncertain when it comes to the 

empirical part of my study. 

 

6.5 Possibilities to generalize 

 

Our research has been built on a number of choices and we have selected some literature 

sources for our theoretical studies and informants for our empirical study. We believe that 

the design principles which we have identify can be used by the different designers for 

the better understanding of other online systems. These principles will help the designers 

to design more interactive online systems for the users. We also believe that the user-

centered design approach can be used as a methodology for the online system 

developments. As in this methodology at every stage user active participation is involved 

and at the end user will have their desired products or better solutions.     

 

6.6 Ideas for continued research 

 

A design methodology that has been found appropriate for the design of interactive online 

booking system is user-centered design. It would be interesting to see what a study of 

further aspects of user-centered design could result in. Is it appropriate to say that user-

centered design approach is suitable for all kinds of online systems?  



 

[91] 
 

 

Our empirical study has found that co-design is huge as compare to the user-centered 

design. Is this really common among the designers to prefer co-design over the user-

centered design? Could the co-design provide the better solution as compare to user-

centered design approach?  

 

It would be interesting to see what results a more comprehensive empirical study could 

produce thus continuing the evolutionary approach that has been applied in this study. 

Such a study could also include observations to enhance the experience of designers of 

online booking systems with different approaches in interaction design.  

 

A more comprehensive empirical study may also produce so much numerical material 

that it would enable a quantitative analysis that could show significance. Such an analysis 

could illuminate the research questions in a new way.  

The End 
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APPENDIX: INTERVIEW STRUCTURE 

 
1. How long is your experience of Interaction Design? 

 

2. What are the most important design principles according to your experience 

when you are dealing with the online booking system? 

 

3. How these important design principles will help the designer to develop 

interactive and efficient systems? 

 

4. What do you say about the usability of online booking system in relation to 

interaction design? 

 

5. Human-computer interaction and usability how do you relate these two? 

 

6. What is your experience with the usability of online systems? 

 

7. What do you think is most important when designing usable online systems; 

the attention to context or the graphics of user interfaces? 

 

8. What do you say about the usability and actability; do you think these two 

concepts are similar? 

 

9. Do you believe that the usability of a user interface is by far one of the most 

important factors in interactive computer systems? 

 

10. The goal of design science research is utility and the ability of the system to 

help the users to accomplish their tasks with ease and efficiency; what do you 

have to say about this? 

 

11. The prototype evaluation stage is linked to the design stage in such a way that 

the usability issues identified are directly used in the design team session to 

lead to design decisions; what does your experience say about this? 

 

12. What do you have to say about the usability of the online booking system that 

developed with most important interaction design principles? 

  

13. Should User-centered design approach take central stage in the design of online 

booking system? 

 

14. The biggest reason user experience should matter to design is that it matters to 

end users; what do you say about this statement? 
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15. Do you think among the most important design principles user centred design 

should be at first priority? 

 

16. Will your design have some flaws without User-Centered Design approach in 

your design? 

 

17. Would you like to include user-centered design approach as one of your 

important design principles in your solution? 

 

18. The implementation of the important design principles is it also a challenge for 

the designer? 

 

19. Do you think the implementation of the usability is going to be one of the 

biggest challenges for the designer of the online booking system? 

 

20. Do you think that designers need to be aware of cognitive psychology before 

designing their online system? 

 

21. How does the technology constituting our design material is changing so 

rapidly can also bother the designers? 

 

22. Do you think a special attention to human-machine interaction is important, 

because poorly designed human-machine interfaces can lead to many 

unexpected problems? 

 

23. Is it really important to understand that how users think and perceive their 

environment, especially when designing user interfaces? 

 

 

24. What are the major challenges in the implementation of the most important 

interaction design principles for the designers in their designs?  

 

 

25. How does the user-centered approach helpful for the users of the online 

booking systems designed with these principles? 

 

26. Is there anything that you would like to add?  
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University of Borås is a modern university in the city center. We give courses in business 
administration and informatics, library and information science, fashion and textiles, behavioral 
sciences and teacher education, engineering and health sciences. 
 
In the School of Business and Informatics (IDA), we have focused on the students' future needs. 
Therefore we have created programs in which employability is a key word. Subject integration and 
contextualization are other important concepts. The department has a closeness, both between 
students and teachers as well as between industry and education. 
 
Our courses in business administration give students the opportunity to learn more about 
different businesses and governments and how governance and organization of these activities take 
place. They may also learn about society development and organizations' adaptation to the outside 
world. They have the opportunity to improve their ability to analyze, develop and control activities, 
whether they want to engage in auditing, management or marketing.  
 
Among our IT courses, there's always something for those who want to design the future of IT-
based communications, analyze the needs and demands on organizations' information to design their 
content structures, integrating IT and business development, developing their ability to analyze and 
design business processes or focus on programming and development of good use of IT in 
enterprises and organizations. 
 
The research in the school is well recognized and oriented towards professionalism as well as design 
and development. The overall research profile is Business-IT-Services which combine knowledge and 
skills in informatics as well as in business administration. The research is profession-oriented, which 
is reflected in the research, in many cases conducted on action research-based grounds, with 
businesses and government organizations at local, national and international arenas. The research 
design and professional orientation is manifested also in InnovationLab, which is the department's 
and university's unit for research-supporting system development. 
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