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Abstract

The problem area identified for this research is to define the cognitive factors and
Customers’ Critical Information Requirements (CCIRs) that affect the customer
decision making process when they book their hotel reservations online. The purpose of
this study is to define the CCIRs and the (re)design specifications of the website which
will be noticed by the users through to completing the booking, without losing them

during the decision making process.

A combination of various cognitive analysis and eyetracking techniques were applied in
order to understand in real time the customer’s decision making process during their
online hotel booking process. This includes methods that identify user’s online previous
and present experiences, methods that assess and result in the specification of usability
and (re)design guidelines. Techniques for eliciting CCIRs in real time are facilitated
through the simultaneous usage of eye tracking technology, think aloud expression and
video recording. Finally, a validation study was conducted in order to confirm the
research findings.

A key outcome of this research is a novel, robust and precision approach that (i)
combines cognitive task analysis, eye tracking techniques, statistical and clustering
methods in order to facilitate the precise identification of both explicit and tacit CCIRs;
(ii) for the first time provides a time frame analysis of CCIRs across each stage of the
customer’s decision making process and identifies the concomitant decision points
where the customer is most likely to abandon the web site; (iii) elicits the mental model
of the customer together with the CCIRs and uses this knowledge as the basis for
generating the re-design specification for the website; and, (iv) evaluates whether there
is a significant improvement in the usability and cognitive utility of the redesigned

website that is of practical value to hotels.

A further theoretical contribution is the “CCIRs informed decision making process
model” for the (re)design of hotel websites as a result of applying our novel and
innovative approach. Moreover, | have demonstrated for the first time how our approach
can be applied to theory building of CCIRs-based cognitive task models that explicitly

define the customer’s decision making process.



The above mentioned methodology and theoretical outputs of this research are generally
applicable to other industry sectors beyond the hotel industry. For example, financial
trading decision support systems, air traffic control displays, mobile phone apps, i.e. to

name a few from the myriad of possible applications.
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Introduction

1.1 Background, aim and objectives of the study

The 21 century has been qualified as an “e” generation era. The rapid acceptance of the
Internet phenomenon has generated an excitement from all its elements starting from
email, e-Commerce, e-Business, e-CRM, e-Shopping, e-Payment, e-Ticketing, e-
Learning to e-Government. According to Singh et al (2001) and Cales (2000), the
Internet has been widely used in many sales and marketing activities, giving the
opportunity to almost anyone to purchase goods and services twenty-four hours a day,
seven days a week without worrying about store hours, weekends, time zones or traffic
jams (Li and Gery, 2000; Waldo, 2000). However, Cohen (1999), in his research show
that 67% of transactions on the Web are never completed; a CBS News Technology
Analyst, Larry Magid, cited in Francie Grace (2006), states that for many people
shopping online is still too cumbersome that is the reason why majority of online
transactions that are started are actually never completed; consequently, the need to

investigate the reasons that online users leave a webpage is fundamental.

Hence it is important to understand this online user population and take full advantage
of the Internet and its facilities. It is vital to understand what keeps them on a website
and what makes them leave and go somewhere else; what are users’ information needs
during their Decision Making Process; the poor usability of the websites is not accepted

from users who will simply leave and go elsewhere.
European Union constitutes the 20% of the internet users worldwide; according to
statistics taken in 2012, Cyprus population is 1,138,071 while 656,439 is internet users

(internetworldstats.com). This represents 57.7% of the population. The trend of Internet
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users is increasing every year. In 2000, only the 14.7% of the population were using the

internet, whereas 57.7% of the population are using the web in 2012 (Table 1).

Table 1: Internet Usage in Cyprus and Population Statistics

YEAR Users Population % Pop.
2000 120,000 814,200 14.7 %
2004 250,000 950,947 26.3%
2007 356,600 971,391 36.7 %
2010 433,800 1,102,677 36,7%
2011 553,860 1,120,489 49.4%
2012 656,439 1,138,071 57.7%

Source: internetworldstats.com (2013)

According to Bitner et al. (2000), the benefits of the growth and development of
information technology for the tourism industry has been substantial, but there is room
for further improvements. The area of online booking was not investigated in the past
for the Cypriot tourist and it constitutes an interesting online purchasing sector and
worth investigating deeper. It is a very challenging area and undoubtedly important to
the development of the hotel industry. It is important that the novel approach applied on
Cypriot tourist in order to extract the results is unique and never applied in previous
studies. Furthermore, due to the financial crisis on the island since March, 2013,
investing in domestic tourism is vital; it is expected that Cypriots will seek less
expensive holidays and local hotels are going to be preferable.

According to the Statistical Service of the Republic of Cyprus (mof.gov.cy/mof), “on
the basis of the results of the Passengers Survey, 173.062 residents of Cyprus returned
from a trip abroad in August 2008 compared to 156.194 in the corresponding month last
year recording an increase of 10.8%, 98.348 residents of Cyprus returned from a trip
abroad in October 2009 compared to 98.527 in the corresponding month last year
recording a decrease of 0.2%, 73.541 residents of Cyprus returned from a trip abroad in
November 2010 compared to 72.612 in the corresponding month last year recording an
increase of 1.3%, 81.890 residents of Cyprus returned from a trip abroad in December
2011 compared to 89.228 in the corresponding month last year recording a decrease of
8.2%, 82.352 residents of Cyprus returned from a trip abroad in December 2012
compared to 81.890 in the corresponding month last year recording an increase of 0.6%.

In 2013 due to the crisis, “on the basis of the results of the Passengers Survey, 75.892
19



residents of Cyprus returned from a trip abroad in March 2013 compared to 80.700 in
the corresponding month last year, recording a decrease of 6%”. Conclusionary these
statistics show that Cypriots have a propensity to travel a lot and this trend is increasing
every year. Additionally, Cypriots tend to travel not only abroad, but they choose to use

inland hotels as well.

Hotel organizations have to make sure that they differentiate themselves from other
hotel websites and also make sure that the design and structure of their website is
covering all customers’ critical information requirements so as user to book from its
website and return again in the future. Due to huge local and international competition
the step between gaining a customer and losing him is very close. The website should
offer all this information that a user may seek as keeping him happy will stay on the
website and proceed with the booking. Unfortunately, a website has only some seconds
to impress the potential buyer (for the purposes of this study booker), satisfy his CCIRs

and take the money.

Additionally, online reservation booking is a high involvement service, requiring online
users to conduct an extensive information search (part of the customer decision making
process) on service quality and benefits before committing to an online booking
decision. This makes online reservations one of the top services to promote and sell via
the Internet. In the same way the reception is the most important interface at a hotel

because it is the first point of contact so is the hotel website.

Cypriot, as a European Union Citizen is travelling more hence the understanding of his
booking intention will enable hotels in Cyprus and abroad to target these travelers.
Cyprus just entered in this so called ‘global era’, hence the acceptance of online
booking is the most crucial service that the tourism industry should focus. It is
important to be added that Cypriots represent many citizens of the new members of the
E.U. Therefore the results of the research will be more than a useful tool in order to
come to various conclusions for many sectors (i.e. online banking, online ticketing,

online purchasing, selling etc) and countries.
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1.2 Related research

Previous studies have focused primarily on Web advertising and screen presentation
rather than the issues relating to Customers Critical Information Requirements that
affect users online decision making and why consumers make a decision to buy
products via the internet or to book online (Kargaonkar and Wolin, 1999). These studies
were focused on internet user demographics, reasons for shopping online, respondent’s
preferred products when comes to buying online and online satisfaction or
dissatisfaction (Tan, 1999; Fram and Grady, 1995; Henrichs, 1995; Mehta and Sivadas,
1995; Szymanski and Hise, 2000; Ferle, 2000; Phau and Poon, 2000; Teo, 2001;). Many
academics and practitioners agree that demographic, social, economic, cultural,
cognitive and other personal factors, largely beyond the control and influence of the
marketer, have a major effect on consumer behaviour and purchasing decisions (Harrell
and Frazier, 1999; Czinkota et al., 2000; Czinkota and Kotabe; 2001; Dibb et al., 2001;
Jobber, 2001; Boyd et al., 2002; Solomon and Stuart, 2003). Cowen et al (2002)
investigated eye movements in the evaluation of website usability. Their research was
based on four websites and they compared performance measures against different eye
movement metrics in order to search for usability between the pages. Goldenberg et al
(2002), investigated eye tracking in web search tasks, design implications.

Increasing hotel’s awareness about CCIRs during the decision making process is
fundamental. The web experience comprised of elements like booking, searching,
browsing, selecting, comparing and evaluating information and alternatives as well as
transacting, communicating and paying online. According to Cho and Park (2001), an
online customer is not simply a shopper, but also an information technology user one
can argue that the online experience is a more complicated issue than the physical
shopping experience. The Web experience can be defined as the consumer’s total
impression about the online company (Watchfire Whitepaper Series, 2000), this makes
this research very interesting and challenging. Recent studies as Bednarik and Kovats
(2010) studied furniture purchasing behaviour model. The study describes the behaviour
model and characteristics of decision making and the environmental factors affecting
the individuals besides emphasizing the family character of furniture purchase. Bing and
Lixuan (2009) studied the effects of images and number of options; they found that the
inclusion of images that present a positive image of the hotel help to improve the

consumers degree of interest. Simola (2011) found that attention was directed more to
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the right than to the left, vertical text was read at a slower rate than a standard horizontal
text and the mean fixation duration (i.e. eye tracking metric) was longer for vertical
formats than in horizontal text. Another researcher who used eye tracking metrics,
Elbert (2013) concluded that website elements that contained pictorials attracted more
attention as opposed to the textual website elements. Finally, Khachatryon et al (2013)
found that consumers gazed longer at higher priced products, meaning they thought
about the price longer before reaching a purchase decision.

1.3 Research problem and Objectives

In light of the discussion above, this research synthesises prior literature focusing on
Customer Decision Making Process and Online behaviour as well as the cognitive
factors behind consumers’ willingness to book online their hotel reservations. The
purpose of this study is to identify the cognitive factors and Critical Customers
Information Requirements that influence Cypriots decision making process when they
come to book online their hotel reservations and make their entire decision making
process explicit. The research problem addressed in this thesis is to identify the
cognitive factors and Critical Customers Information Requirements that influence
Cypriot’s online booking intention and propose website alterations and redesign

guidelines

The specific objectives of this thesis are:

1. Define the Customers Critical Information Requirements (CCIRs) during their online
decision making process when using a hotel website.

2. Investigate previous experiences of participants and how these are influenced present
decision making process

3. Establish theoretical underpinning and develop an approach for capturing CCIRs
during the customer’s decision making process.

4. Develop method for specifying website design improvements based on CCIRs and its
subsequent assessment

5. Determine the implications of the findings for the hotel sector.

As this research problem has not previously been investigated in Cyprus, the research

starts with a literature review of previous studies on related topics in order to establish
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the theoretical underpinnings and the novel approach for determining CCIRs, specifying

and evaluating website redesign for hotels.

In this research, my first action was to explored the variables leading to customer
concerns about online hotel reservations (customers’ critical information requirements).
Previous good or bad experiences will be taken into consideration as well in order to

have a broad picture of the customer’s internet experience.

1.4 Why Hotel Reservations?

At present the hotel industry has undergone one of the fastest growth online industries
(Kangogo et al, 2013) . A potential user looking to book his/her next vacation excursion
or business trip is more likely to do so online. As a result, due to dramatically internet
expansion these potential customers are exposed to a huge and easy wealth of
information and up to the second pricing information so they can compare and evaluate

the best rates and options within a single click.

According to Chung and Law (2003), “hospitality companies still do not have adequate
knowledge to build a useful site, and many hotels have placed a lot of information onto
their websites but do not include relevant information or arrange the information in an
appropriate order” (p. 121). Additionally, same researchers state that outdated
information provided by hotels may play a negative role on hotel’s image. Websites
should satisfy all this information — all customers’ critical information requirements so
as to reach their goals — booking. Huizingh (2000), states that information provision is
the basic goal of a website and this is getting more critical when the website offers

products and services.

For the purpose of this research, online hotel reservation booking has intentionally
chosen as the target internet service and several reasons justify this selection. Cyprus
economy is tourism oriented because of the unique geographic location and island’s
morphology; Cyprus is an ideal destination for tourists all over the world and the
majority of the tourists (both dominant and foreign) use the web for their hotel
reservations. The combination of a Cyprus wide range of archaeological attractions and
the Mediterranean climate has made the island a highly popular destination among all

age groups. Cyprus hotels invest a lot of online reservation systems in order to meet
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nowadays clients’ expectations and be compatible with the world’s technological trends.
However the investigation of the factors that influence online intention of Cypriots
when they come to book their hotel reservations online is vital. Understanding the
factors influencing booking intention will enable the tourism industry to predict
customers’ needs, overcome potential problems and promote online reservation

systems.

1.5 Thesis Structure

The thesis is divided into 9 chapters and it tries to cover as much literature as possible.
It focuses on Human Computer Interaction in accordance with the use of eye tracking as

a usability evaluation technique.

Chapter 1: Introduction Introduces the background, aims and objectives of the study,
clear demonstration of how the research question has been derived from the extant

literature, the research problem of the study

Chapters 2, 3 and 4: Literature Review chapters are dedicated to the literature review
of the study; it examines existing theory regarding the decision making process, the
factors that affect the process, human — computer interaction, web design and usability.
All these factors influence to a great extent Customers Critical Information
Requirements that drive users’ final decisions. Further CCIRs are investigated in thesis
research part.

Chapter 5: Literature Review: Methods Used this chapter is a literature review of the
methodology used for this thesis. In this chapter is presented from a theory point of
view and in full detail what each and every method used for the research is doing and
what it reveals. It is provided in a “chronological order”, i.e. starting from Critical
Decision Method that uncovers past experiences to the methods that are taking place in
real time i.e. Applied Cognitive Task Analysis. This chapter identifies the gaps in the
methods employed in the literature for eliciting mental models and CCIRs. The entire
approach used for the study is presented and analysed following study’s targets.

Additionally, this chapter informs how the data is conducted and collected in Chapter 6.

Chapter 6: Research Methodology This chapter provides the testing procedure,

participants and how the collected data was analysed.
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Chapter 7: Analysis of Findings This chapter presents the analysis of the findings of
the main study. The chapter starts with the description of the participants and then the
findings of each method used. From this chapter the results of the main study were
extracted and the entire chapter constitutes the base for the website redesign and the

additional validation studies.

Chapter 8: Validation Study This chapter presents the studies conducted in order to
validate the results of the original research. Validation study was part of the planned
methodology in order to confirm study’s findings. Two validation studies were
conducted in order to ensure that main study’s findings were valid and applicable. First
study used same eye tracking process with the re-designed websites this time. The
second validation study examined the behaviour of 50 participants seeing each hotel
website, answer a set of questions and a week later same participants answer same

questions but seeing the re-designed websites this time.

Chapter 9: Conclusions and Contribution Finally, chapter 9 provides the Conclusions

and Contribution of the study.

Appendices
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Literature Review: Decision Making

Process

2.1 Introduction

The consumer decision making process is usually represented as a cognitive process
(Foxall et al, 1998). According to Bettman et al. (1998), the consumer decision process
Is constructed by the decision maker himself / herself and by the context of the
particular external environments (i.e., information presentation format, time pressure) in
which the decisions are made (Bettman et al. 1993; Coupey, 1994). The online decision-
making environment has changed the amount, type, and format of information available
to consumers (Alba et al., 1997; Bakos, 1997); hence customers take the advantage of
more information, convenient purchasing and payment methods. Customers become
aware of a need or want after an announcement or advertisement for a new service,
product or brand. They call mentally on the information they have at hand to evaluate
the service or product proposed and when that proves insufficient, they search for
further information (second step of the decision making process) from other websites
and friends.

The decision making process may involve logical analysis in situations of certainty or in
situations of uncertainty, it may take the form of a cost-benefit analysis. Thus, the type
of decision making process may lead to different outcomes and different cognitive
operations (Lamar, 2006). According to Gazzaniga et al (2002), “decision making
involves a series of cognitive operations that cascade from a judgment about
familiarity”. In this study, the decision making involves a series of various operations

that cascade from CCIRs. Consequently, the understanding of consumer choice needs is
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customized in three ways; the level of involvement consumer shows in the decisions
he/she makes; the personal interest and the engagement in the process. In the present
research, all these three ways will be considered so as to evaluate online users’ needs
(i.e. the more involved an online user is in the web hotel reservation decision, the more

engaged will feel with the outcome of this).

As a result, the purpose of this chapter is to study the decision making process, evaluate
the existing theory and examine whether the decision making process stages are applied
(or not) when users come to book online. Each and every stage of the decision making
process (i.e. information search, evaluation of alternatives, purchasing) extracts various
CCIRs.

2.2 Decision making process

Decision making is a process of making a choice from a number of alternatives to
achieve a desired result (Eisenfuhr, 2011). When users are online they simultaneously
evaluate many different alternatives (i.e. they evaluate different room types, room
location, meal and price combinations, facilities and the same time they compare all
these in terms of other hotels. This model was first developed by Engel et al (1995), but
as that model has not been applied in its full form to the practice of online consumption
Brown et al (2007) considered Lamb et al (2000) simplified version of this model
(Figure below). Additionally, Shin (2007) proposes that Engel et al (1990) suggested a
consumer decision process model called Engel — Blackwell — Miniard Model of
Consumer Decision Process Behaviour “EBM model”. At this point an overall picture

of each step of the decision making process is analysed.

Huang and Christopher (2003), in comparison, focus upon each stage of the consumer
decision process and how it is supported, or otherwise, by the design features of online
retail stores. They found that most online stores catered well for the 'search for
information’ and the ‘evaluation of the alternative' stages of the consumer decision
process. Huang and Christopher recommend that web designers should seek to
understand the consumer decision process more thoroughly and design websites
accordingly. As mentioned above, during stages, various concurrent and real time
actions are applied and website designers should take all these CCIRs that derive from

customers’ decision making process.
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Figure 1: How Consumers Make Decisions for Goods and Services

Source: Developed for the purposes of this thesis (original of Blackwell et al., 2006)

1. Need recognition — realization of the difference between a desired situation and the
current situation that serves as a trigger for the entire consumption process.

2. Search for information - search for data relevant to the purchasing decision, both
from internal sources (one's memory) and/or external sources.

3. Pre-purchase alternative evaluation - evaluation of available choices that can fulfil
the realised need by evaluating benefits they may deliver and reduction of the
number of options to the one (or several) preferred.

4. Purchase - attainment of the chosen option of product or service.

5. Post-purchase alternative re-evaluation - evaluation of whether or not and to what

degree the consumption of the alternative produced satisfaction.

The most important use of the decision making process is to listen the voice of the
customer, to get inside their heads and uncover these considerations (Critical
customer’s information requirements) that will drive and create demand for the hotel
sector. The purpose of the chapter is to try to understand customers, to identify and
analyse these CCIRs that influence their choices and satisfy them if a company wants to

sell a service to a client.

2.2.1 Decision Making Process: Need Recognition
The consumer decision process begins with problem recognition (Douglas et al, 2000).
Problem recognition can be information on past experiences stored in memory, basic

motives or cues from reference groups. According to Brown et al (2007), problem
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recognition, arises from the identification of an unsatisfied want or need. Once the
problem is recognized he/she will seek for information from external and internal
sources. The process of identifying problems requires surveillance of the internal and
external environment for issues that merit attention (Verschaffel, 2011). The Figure 2
shows that some important external factors influence the need recognition of a
customer. Majority of these external factors are captured through the methods used in
the methods used in order to identify the CCIRs.

Figure 2: Need Recognition

Environmental influences:
Culture
Social class
Personal influences

- Family
Need Recognition Situation

Individual differences:
Consumer resources
Motivation

Knowledge
Attitudes
Personality, values and

lifestyle j

S

Source: Blackwell et al., (2006)

2.2.2 Sources of Need Recognition

Problem recognition may be caused by various reasons. Some of them can be very

simple and some of them very complex. These reasons are influenced by internal and

external factors.

e Out of stock: according to Belch and Belch (2003), this is an easy process for the
customers. Problem recognition occurs when consumers use their existing supply and
must top up their stock. The purchase decision is usually simple and routine and is
often resolved by choosing a familiar brand or one to which the consumer feels loyal.

e Dissatisfaction: at this source of problem recognition is created by the consumer’s
dissatisfaction with the current product or service being used.

e New needs / wants: Changes in consumers’ lives, often result in new needs and
wants. Belch and Belch (2003), state that not all product purchases are based on the

needs. Some products or services sought by consumers are not essential, but are
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nonetheless desired. “A want has been defined as a felt need that is shaped by a
person’s knowledge, culture, and personality”. (Belch and Belch, 2003),

e Related Products/Purchases: Problem recognition can also be stimulated by the
purchase of a product.

e Marketer-Induced Problem Recognition: Another source of problem recognition is
marketers’ actions that encourage consumers not to be content with their current state
or situation.

e New Products: Problem recognition can also occur when innovative products are

introduced and brought to the attention of consumers.

For the purposes of this study, additional sources of need can be identified, derived from

hotel booking need:

¢ Need for holidays or business trip, family get together time

e Need for hotel’s facilities. Even if a customer does not seek to book a room to stay
he may use the hotel facilities on a regular base (i.e. gym, spa, coffee shop, restaurant
etc).

e Wedding cocktail and dinner

e Event organization or seminar

2.2.3 Decision Making Process - Information Search

Engel et al (1990, p: 464), state that the second stage of the consumer decision making
process — the search process is defined as ‘“the motivated activation for knowledge
stored in memory or acquisition of information from his/her environment”. According
to Solomon and Rabolt (2004, p: 357) information search is “the process in which the
consumer surveys environment for the appropriate data to make a reasonable decision”.
At the Problem / Need Recognition stage, the consumer goes on to Search, which will
consist of both an internal search (through memory) and an external search (outside
information sources, including recommendations from family and friends). As a result,
the information search will begin internally (from memory) and then from the
environment — external search in order to have better decisions among alternatives. In
an attempt to come to the correct decision, consumers engage in internal and external
information search. Engel at al (1990) state that there are two types of information:
internal (stored memories of consumer’s experiences and knowledge) and external

sources (information acquired from the consumer’s environment and
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marketplace).Consumers’ pre-purchase information search is an essential part of
consumers’ online buying and decision making process (Lauraéus-Niinivaara, 2010).
According to Foxall (1998), internal search takes place within the consumer’s memory
system; this is an effort to locate information in the form of pre-existing knowledge
(beliefs and attitudes about the product/service), the likely sources and alternatives. On
the other hand, external search can be an active seeking of information from friends,
family or colleagues, salespersons or other advertisements, newspapers or magazines.
Taking this literature and applying it on study’s topic, internal information is examined
by Critical Decision Method (more information regarding the method is on
methodology chapter) in which the previous experiences are uncovered. External
information is analysed by applying a combination of techniques, such as Applied
Cognitive Task Analysis, Think Aloud, Usability etc. (more information on

methodology chapter).

Figure 3: Search for Information

Source: Blackwell et al., (2006)

Following Figure 3, the outcome of the information search is the development of
attitudes, beliefs and positive or negative intentions towards the searched product or
service. According to Alba et al (1997), a key difference between online and offline
shopping is the ability of online consumers to obtain more information. In the online
environment, technology helps consumers find information more easily, thereby
reducing the problems of imperfect information (Bakos, 1997; Kulviwat et al, 2004). In
order to capture all these elements that actually influence information search process, an
interview regarding previous experiences — via Critical Decision Method (CDM) and

questions regarding family/friends influence were used. This method will provide
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deeper information regarding participants’ previous experiences. CDM provides

information only regarding the past.

The present study’s main target was to identify CCIRs both happened in the past and
real time. Search for information is the most critical part of the decision making process.
CCIRs influence users to proceed with a hotel booking or leave the website and look
somewhere else. The time that a hotel webpage has to satisfy all these CCIRs and gain
the booking is limited, consequently all information should be provided in full and

placed in striking positions on the screen.

2.2.4 Decision Making Process: Evaluation of Alternatives

Once sufficient information has been collected the consumer will be in the position to
evaluate the alternative options. According to Douglas et al (2000), the evaluation phase
of the customer decision making process constitutes the most complex and the least
understood part of the process. It is difficult to identify the factors that influence the
process as it is a complex task to observe what is going on inside the buyer’s head. At
the first stage of the evaluation process, the consumer will compare the data collected
from the information search stage. The outcome of this process is a set of beliefs about
the services / brands available for purchase (booking). These beliefs are stored in
memory and used for the final purchase decision. The degree of the search for
alternatives is influenced by the importance of the decision, the cost and the value of
additional information needed to evaluate alternatives, and the number of people
affected by the decision (Zopounidis, 2011a, b). The more important the decision, the
more attention is directed to developing alternatives (Lunenburg, 2010). Online hotel
reservation is a complex, important, expensive in many cases and usually team process
(i.e. family holidays). As a result, the degree of the search of alternatives is influenced
by many determinants, called for the purposes of this study CCIRs. In order to ensure
that all missing information is captured and satisfied with (re)design step, real time

online decision making process was applied using eye tracking hardware and software.
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Figure 4: Evaluation of Alternatives
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Figure 4 shows the factors that influence the third stage of the decision making process
— evaluation of alternatives. It is important the model is applicable for both online and
offline decision processes. At the first stage of the evaluation process, the consumer will
compare the data that he / she collect from the information search stage. The outcome of
this process is a set of beliefs about the services available for purchase (booking). These
beliefs are stored in memory and used for the final purchase decision. At this stage, the
hotel webpage is going to take or lose the booking. All these CCIRs will be mobilized
and play the final and most determinant role in evaluation processing and booking

decision.

2.2.5 Decision Making Process: Purchase Stage

Once an alternative evaluation has been achieved, the consumer will book or leave the
webpage. At this stage many major issues must be taken into consideration: (a) whether
to buy, (b) when to buy, (c) what to buy, (d) where to buy, (e) how to pay (Engel et al,
1995). This stage constitutes the outcome of CCIRs satisfaction or not. If CCIRs are
satisfied, then users will proceed to this stage and book the room, if not, they will leave.
For the purposes of this research, | didn’t proceed with the investigation of this step;
however, | had the intention of the participants from which website they are willing to
book, why and how they evaluate it.
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Figure 5: Purchase Stage

Source: Blackwell et al., (2001)

2.3 Limitations of customer decision making process

The decision making process is a model that consumer behavior research has relied for
more than half a century (Karimi, 2013) and many ways of deciding and behaviours
have changed since then. Many studies show that consumer the decision making process
is biased. Eisner and Shapiro (1997), state that the behaviour called as bounded is due to
limitations in data availability, data gathering and time constraints (hardware
problems).Erasmus et al (2001) have criticized the decision making process model at
the emphasis given to details and that customers may spend very little time to formulate
a decision and do not engage to all these steps. It is very critical that decision making
process (and similar models) provide an out-of reality positivistic approach to its
development instead of looking what actually drive the users’ decision making process
(i.e. CCIRs). This model considers the process as logical, standard and predictable
approach (Karimi, 2013). However, in real time online process, everything is depending
on information provided. Users and their specific (depend on time) needs direct the flow
of the process. The usage of heuristics and CCIRs were not part of decision making
process model(s). It is very common during the online decision making process, users to
go back to previous stages and then again to next stage (i.e. during evaluation of other
hotels, go back to other websites to look for more information and then return back
again to compare rates and facilities). The online shopper will be in a dilemma if their

decision was the correct one; a state between fear and hope. The online shopper will
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want to gain further information if the decision / action was correct or in many cases
will avoid this as he / she fears the worst (Shani and Zeelenberg, 2007; Shani et al,
2008). After online booking action, online shopper might feel happy, surprised,
disappointed etc (Mellers, 2000; Zeelenberg et al, 1998). Bettman et al (1998); Sproule
and Archer (2000) state that another important issue that was reglected in the early
decision making process models is that consumers do not always have known
preferences but “construct” them during the process. This confirms the importance of
CCIRs as these will formulate users’ decisions whatever service or product is supposed

to be purchased.

2.4 Internet — based decision models

Many recent studies discuss the influence of the Internet on the consumer decision
making process. According to Karimi (2013), like the majority of researchers in the
area, they have developed hypotheses and conceptual models rather than providing
sufficient empirical evidence (McGaughey and Mason, 1998; Moon, 2004). Researchers
like Lee, (2002); Smith and Rupp, (2003) propose a model that is concentrated on
individual characteristics and environmental factors, Chen and Chang, (2003)
investigated technical components that affect the decision making process and Darley et
al (2010) have adapted the model proposed by Engel, Blackwell and Miniard (1968).

2.4.1 Smith and Rupp’s model (2003)

This is an Internet-based model that considers external influences of website marketing
efforts and the socio-cultural environment, as well as psychological issues on the online
consumer tasks which lead to purchase and postpurchase behavior (Karimi, 2013).
According to this model, online decision processes are made up of different
interconnected decisions, it is over-simplistic and does not analyse CCIRs and actions

taken by users.

2.4.2 Lee’s model (2002)

Lee’s (2002) model is based on the classification of factors that influence online
purchase, rather than on the stages of decision making. According to Lee’s model there
are three phases of online purchase: building trust and confidence (reliability of the website
and company), online purchase experience (purchasing process), and after-purchase
(delivery, guarantee, return policy) needs. However, no investigation is made on

Customers Critical Information Requirements that influence the entire decision making
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process of the users. The model is too general and does not give a “decision making”
flow. Additionally, trust constitutes an “old fashion” influential factor of the decision
making process. Karimi (2013) states that trust is an issue before the transaction stage, but
it will not stop consumers from carrying out purchase activities such as search and

comparison.

2.4.3 Darley, Blankson and Luethge’s model (2010)

Darley et al model (2010) is a variation of the original model proposed by Engel, Blackwell
and Miniard (1968). Darley et al (2010) used the main five stages of this model and added
the impact of beliefs, attitudes and intentions in the process. They provide additional
influential factors, but again their model is too strict and cannot apply in online decision

making process.

2.5 Summary

This chapter gives an insight into the customer decision making process model. It
provides details for each decision making process step so as to have a clear picture of all
actions taken. It is important that hotel websites satisfy all Customer Critical
Information Requirements during the information search process so as when the
customer comes to evaluate the alternatives to have a clear picture which hotel offers
exactly what he is looking for. All goals should be achieved so as when the customer
enters the decision point to continue and book via this website. Additionally, transacting
with a customer online, an organization has the opportunity to build a strong
relationship for future booking and as a result, repeating and loyal customers who will

spread the word to friends and relatives.

Many recent online decision making processes were made, but none of them
concentrate its importance on the Customer Critical Information Requirements during
each decision making stage. Previous models adapt the contextual factors for the Internet
context while using the sequential models of traditional purchase. Karimi (2013), states that
the rigid structure of these general models is another limitation that should be addressed. A
decision making process model should be adaptable and more flexible to different
situations. Solomon (2002) states that generalization of the process is not applicable where
consumers change their strategy based on the product, service, situation, context and
previous experiences. Additionally, all these models are not concerned with the actual

information needs of users. At the end of the day, these information pieces will influence
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the entire process and post-purchase behaviour (that is the start point of next decision
making process). Online purchase is more complicated than searching for a product to
satisfy your needs. The online environment is a huge place of information and the time a
website has to keep the customer is limited. Online decision making process cannot be
standardised, as a user can go back from one stage to another many times before the

final formulation of decision.
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Literature Review: Cognition and
Factors Affecting Decision Making

3.1 Introduction

Cognitive system constitutes a major influence on the customer’s decision making
process. Product / Service knowledge is retrieved from memory for use in interpreting
and finally deciding if the user is going to buy or not the product / service. It is
important that this service / product knowledge in customer’s memories can be activated
in various ways. According to Peter et al (1999), the most common way is by exposure
to objects or events in the environment. Many other factors play a vital role here:

customers’ internal, affective states may activate this knowledge.

3.2 Affect and Cognition

Peter et al (1999) distinguishes three elements of consumer analysis: the affect and
cognition, the consumer behaviour and the consumer environment. According to the
authors, affect refers to customers’ feelings where cognition refers to consumers’
beliefs. Affect (Figure 6) includes emotions like love or anger, like or dislike,
satisfaction or dissatisfaction. On the other hand, cognition refers to the mental
processes involved in thinking, understanding and interpreting stimuli and events —
when people are exposed to information. This part includes the knowledge and beliefs
that consumers have developed from their experience and stored in their memories
(Peter et al, 1999). Additionally, past events and experiences are included in the
cognition part, affecting the decision making process of a customer; key points are these
customers critical information cues and what they have in their minds during the

decision making process.
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Figure 6: Three Elements of Consumer Analysis
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3.3 Cognition and Decision Making Process

Consumer decision making process involves three major cognitive processes: [1] Online
users may interpret information concerning the hotel online booking from their
environment in order to create personal meanings and knowledge [2] Online users must
combine this knowledge in order to evaluate among other online services and select
among alternative behaviours [3] Online users have to retrieve product / service
knowledge from memory to use in integration and interpretation processes (Peter et al,
1999).

According to Figure 7, the online user will follow interpretation processes; according to
this, the user will require information and two related cognitive processes will be
involved — attention and comprehension (Peter et al, 1999). Attention leads user’s
information search procedure and evaluates which information is useful and which
should be ignored. On the other hand, comprehension is the part where personal
knowledge and beliefs are created. In brief, attention leads the Critical Customers

Information Requirements, as a result their search behaviour so as to book online.
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Figure 7: Cognitive Process in Consumer Decision Making
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According to Figure 7 above, users must understand information in the environment
around them in order to create new knowledge, meanings and beliefs. User
interpretation processes involve two cognitive processes; a. interpretation processes that
involve two related cognitive processes: attention and comprehension and b. integration
processes that concern how users combine different types of knowledge. It is important
that service / product knowledge, meanings and beliefs in memory influence
interpretation and integration processes. Stored knowledge, meanings and beliefs on a
later stage they activated from memory and used in integration processes. Integration
processes involve how users combine different types of knowledge in order to form
overall evaluations and to make choices among alternatives. As a result the perspective
for the online user before he / she proceeds with an online reservation, will be
influenced by his/her previous experiences, this knowledge stored in the memory will
play a vital role in the entire decision making process. Consumers’ knowledge is stored
in memory and influences the cognitive processes involved in the decision making
process. Consumers create general knowledge about product categories, information
provided (i.e. from hotel websites), other people (he is my best friend and if he was
happy with the hotel’s website service | will book my holidays from there too) and even

themselves (i.e. I can’t find the information I am looking for, | will leave the website).
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3.4 Online shopping experience

Online shopping experience is found to correlate positively with consumers’ likelihood
to purchase online. The more experienced consumers are with online shopping and the
more satisfied they are with past online transaction experiences, the higher their
purchase amounts and the more likely they are to be repeated purchasers ( Devaraj et al.
2002; Moe and Pader 2004; Brown et al. 2003; Pires et al. 2004; Foucault and Scheufele
2002; Koivumi 2001; Park and Jun 2003; Yang and Lester 2004) and the lower
likelihood of them aborting an intended online transaction (Cho 2004). This parameter
Is crucial for the purposes of this research. Critical Decision Method can be conducted
to uncover this previous online experience (good / bad). As a result, the more
experienced a user is, the more Critical Customer Information Requirements will be
uncovered. As referred in Chapter 2, CCIRs drive users’ decision, the more of them are
identified and satisfied, the less failure of the website’s ability to service the information

needs of the customers.

3.5 Factors that affect user’s willingness to disclose information

Many researchers in the past investigated the complicated issue of customer’s decision
making process and the factors affecting this knotty — mainly psychology theory.
Hoffman et al (1999) and Jarvenpaa et al (2000) mentioned that the exchanged risk is
divided into fraud risk (goods or services in return of other goods or services) and the
personal privacy risk (exchange of information of value). The same researchers pointed
out trust (attitude towards online technology, uncertainty, online shopping risk attitude)
as another factor that influence user’s willingness to disclose information. Metzger
(2004), proposed that information disclosed in the past (history of disclosure) plays a
fundamental role on this process as well. Dommeyer and Gross (2003) state internet
experience “improves the fear of the unknown” as an important factor. This is directly
linked with research objectives. As main target is to uncover Critical Customer
Information Requirements during their decision making process, customers during their
information search stage they are looking for information regarding payment terms,
conditions and credit card safety policies. For the purpose of this study I am
investigating what exactly is going on in their minds during the decision making
process, | am capturing these informational cues and finally 1 am investigating the

usability of the present website. Previous experiences are very important CCIRs as they
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constitute the end and the beginning of a new decision making process, they are stored

in memory and (pre)formulate (negatively or positively) a decision.

3.6 Conclusion / Hypothesized Model

As referred above, cognitive system constitutes a major influence on the customer’s
decision making process. Service knowledge is retrieved from memory (Figure 7) for
use in interpreting and finally deciding. Consumer decision making process involves
three cognitive processes: interpret information from their environment; evaluation

among other online services; retrieve service knowledge from memory.
For the purposes of this research both types of consumers’ knowledge were used.
General knowledge about service categories and procedural knowledge that is stored in

memory (i.e. dissatisfied with the service).

Figure 8: Hypothesized Model

Other cognitive factors

Trv to serve Crtical Customer Information
CTA and CCIR's p Requirements; whether or not information is
coming at the right time at each DMP step
GOAL .
Website cues » 7 * Implications for the website design
Decision Making Process > Trv to get inside customers head

Source: Author, 2013

All cognitive processes mentioned above play an important and determinant role in the
entire decision making process. Cognitive processes involve information taken from the
user’s environment, combination and evaluation of this knowledge and finally usage of
this knowledge in order to use it in integration and interpretation processes (attention
and comprehension). Attention refers to user’s information search procedure and
evaluation of what is useful and what is not. Comprehension refers when personal

knowledge and beliefs are created.
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Human — Computer Interaction,
Web-Design and Usability

4.1 Introduction

During the online hotel reservation process, there are several tasks to be completed
using various clickable areas so as the user finds his/her customer critical information
requirements in order to make a decision. Human computer interaction (HCI) is all
about understanding this sort of requirements and applies methods in order to avoid
potential problems. This chapter is split into three main parts; Human Computer
Interaction and its affect on web design, Web design and Usability. Since 1950 many
usability studies tried to get a deeper and more accurate picture using the eye tracking
method. The importance of eye tracking research the usage of special equipment to
detect exactly where the users’ eyes are focused when they look at a computer screen
(ideal method to uncover CCIRs). This kind of usability evaluation provides a deeper
and clearer understanding of which part of the screen user is more attracted, which is

ignored and which is overlooked.

4.2 Human — Computer Interaction (HCI)
Human-Computer Interaction (HCI) is a term mainly used to provide information
regarding the understanding and designing of different relationships between people and
computers. At the outset, in the late 1970s, the main concern of HCI was ‘usability’.
Since then, HCI has established an impressive track record for developing and applying
all manner of design and evaluation methods to ensure that technologies are easy to
learn and easy to use (Microsoft, 2008). Turban and Aronson (2003), state that the flow
of information between the human and computer is defined as the loop of interaction.
The HCI‘s Loop of Interaction begins at the Task Environment and the Machine
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Environment. According to Hung (2012), the Task Environment includes the
conditions and goals which set upon the user, while Machine Environment is the
environment that the computer is connected to. For instance, a laptop is connected in a

college student's dorm room.

Additionally, in order for the user to communicate with the computer, a point of
interaction is required (Figure 9). It locates in Areas of the Interface. By definition, it is
“the non-overlapping areas involve processes of the human and computer, and not
pertaining to their interaction” (Singh, G. et al. (2001) cited in Nguyen, 2012). Then,
according to the same researcher, Input Flow is the flow of information that begins in
the task environment, when the user has some task that requires using his or her
computer. Secondly, Output is the flow of information that originates in the machine

environment.

More importantly, it is essential for every communication to have a Feedback which
will loop through the interface that evaluates, moderates, and confirms processes as it
pass from the human through the interface to the computer and back. (Singh, G. et al.
cited in Nguyen, 2012)

Figure 9: The HCI’s Loop of Interaction

Task
Environment

Machine
Environment

Feedback

Areas of the
Interface

Source: Singh, G. et al (2001), cited in Nguyen (2012)
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4.3 Human computer interaction goals

The main goal of Human Computer Interaction is to improve the interactions between
users and computers by making computers more functional to the user's needs.
According to Tripathi (2011) HCI is concerned with:

1. Methodologies and processes for designing interfaces (i.e., redesigning a hotel
website).

2. Methods for implementing interfaces

3. Techniques for evaluating and comparing interfaces

4. Developing new interfaces and interaction techniques

5. Developing descriptive and predictive models and theories of interaction

4.4 Human — Computer Interaction and Hotel Web Design

One of the primary goals of this research is to investigate and propose re-design tips for
hotel websites. It is important to distinguish the nature of hotel website as it is a service
sector business. As a result, | am emphasizing on service-oriented human computer
interaction. In the hotel sector, information systems support every step of the user’s
online decision making process, providing support in information search, in the
evaluation of alternatives, in purchase and in post-purchase stages. Whether taking a
reservation, or searching for facilities, photos, offers, organizing the hotel alternatives
replacing the human service provider. The entire service and decision making process

are entirely between the computer and the user.

4.5 Technology Acceptance Model

Technology acceptance model (TAM) constitutes an important extension of Ajzen and
Fishbein’s Theory of Reasoned Action (TRA). It was introduced by Fred Davis in 1986
(Davis et al., 1989). TAM theory addresses the issue of how customers come to accept
and use a particular technology. According to the model, when users are presented with
a new technology, a number of variables influence their decisions about how and when
they will use it. The model introduces two specific variables - perceived usefulness and
perceived ease of use, which are hypothesized to be fundamental determinants of user
acceptance. (Davis and Arbor, 1989).
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Figure 10: Technology Acceptance Model (TAM)
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Source: Developed from Davis et al, (1989)

According to Monsuwe et al (2004), there are two principle determinants of a person’s
attitude toward using technology and online facilities; perceived usefulness and
perceived ease of use. According to Davies et al, (1989), perceived usefulness is
defined as the degree to which a person believes that using a particular technology will
enhance his or her job performance (Figure 10). People tend to use or not to use an
application to the extent they believe it will help them perform their job better.
Perceived usefulness explains the user's perception to the extent that the technology will
improve the user's workplace performance (Davis et al. 1989). Same reseachers state
that perceived ease of use refers to the degree to which a person believes that using a
particular technology will be free of effort. Perceived ease of use explains the user's
perception of the amount of effort required to utilize the system or the extent to which a
user believes that using a particular technology will be effortless.In general, the
technology acceptance model (TAM) is tailored-made for modelling user acceptance of

information technology.

4.6 Web-Design and Hotel Website

For a company that depends a lot on its webpage (i.e. a hotel), first impressions are
critical; especially today that there are thousands of hotels websites that all of them
target to gain more of the online market pie. Thilmany (2003) states that web users
make online decisions based on initial impressions and usually decide whether they
want to stay or leave the website within the first couple of minutes. It is important that
the homepage of the hotel’s website is the face of the hotel (organization) and it plays a
vital role on users’ returning or not in the future (Basso et al. 2001, Yoo et al. 2004, Yoo

et al. 2006).
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It is of utmost importance when hoteliers design their website to understand, meet and
exceed customer’s critical information requirements and not provide any obstacles in
the decision making process of achieving them. When a hotel website provides simple
navigation, easy functionality, less mouse clicks and attractive presentation, perspective
online buyers will stay longer and is likely to book and return to the website (loyalty). A
website should have various characteristics in order to satisfy customers’ critical

information requirements —source Starkov and Stekalov (2010).

4.6.1 User Friendly: this refers to the quality of the user experience on the website —

website usability. Some important user-friendliness is summarized below:

4.6.1.1. Site Architecture and Page Layout: due to high-speed internet access, wide-
screens and better and bigger monitors currently available nowadays, featuring large
landscape photography and videos is easier and more eye catching (Starkov and
Sterkalov, 2010a).

4.6.1.2 Golden Triangle Rule: according to Hotchkiss et al (2005), areas of maximum
interest create a “golden triangle”. The eyes of the respondents scan through the website
to find requested information; however, the top-left part of the website attracts more
attention and as a result most important information should be presented on this part of
the screen. Eye tracking is very useful as it shows the immediate reactions of the
participants and the distribution of their attendance. This is extremely important as hot
areas are identified, ignored areas are unobserved, what is clicked what does the
decision making progress look like and identification of usability problems. Following

these eye tracking provisions, CCIRs are captured.

4.6.1.3 Website Navigation: ease of use constitutes one of the most important website
features. Poor website navigation will not satisfy customers’ critical information
requirements and consequently will result in poor user experience and customers will
leave. According to Vikram (2010), a clear and simple top (left or right) navigation bar
is fundamental to a good user experience. A simple rule is if it takes more than three

words it should not be in the top navigation.

4.6.1.4 Links should be blue: according to Vikram (2010), blue says “click me”; this

tested method ensures that users will visit the pages hotel designers try to promote.
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4.6.1.5 Rich media and imagery: hotel services are all about selling holidays,
relaxation, business facilities, comforts, sun (in many cases), quality etc. Rich media’s
role is to transfer all these qualities at the screen (i.e. photos, videos, e-postcards,
interactive maps etc). Rich media have to make all this ‘tangible’ and real through the

web (Starkov and Sterkalov, 2010b).

4.6.1.6 Website copy and descriptions: the website copy describes the hotel, the hotel
features, accommodation, services, facilities and local destination information. It is
important the copy to be accurate and descriptive. The website copy must contain
relevant target keywords and phrases (related to both the product and the destination)
that can be found throughout the website (Starkov and Sterkalov, 2010b). Website copy
plus the site’s link popularity (i.e. the number of recognized inbound links), are the two

most important factors for getting high rankings on the search engines.

4.6.2 Booker-friendliness: The booker-friendliness of a hospitality website is a direct
result of how well the hotel website handles a whole range of complex issues that can
influence the purchasing behaviour of the website users (i.e. it should build Trust and
Credibility, ease-of-use of the booking engine and smoothness of the booking process,
reservation widget as part of the global navigation of the site, with customized look-
and-feel design that “mimics” the website design, availability of bookable unique
special offers, packages and promotions with excellent perceived value proposition,
assurance of best rate and rate parity for non-bundled hotel rates, “Book with
Confidence” marketing messages at the point of sale, perceived good security and

privacy policies on the site (Starkov and Sterkalov, 2010a).

4.6.3 Web 2.0-Friendliness of the Hotel Website: today’s ‘spoilt’ customer, who now
expect to interact with the hotel website in exactly the same manner as on any of the
social networks: Facebook, Twitter, LinkedIn, etc. Some of the Web 2.0 features and

functionality consumers expect on the hotel website (Starkov and Sterkalov, 2010a):

4.6.3.1 Blog on the hotel website to share the latest news, happenings and photos at the
property and the destination, and solicit customer comments and input.

4.6.3.2 Customer reviews on the hotel website to enable hotel guests to leave comments
and ratings of your hotel thus providing valuable reviews for their peers right on the

hotel website.
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4.6.3.3 Interactive Competitions for getting people excited about your hotel and for

building buzz, as well as to build your opt-in email and mobile list.

4.6.3.4 Interactive Calendar of Events to keep your website visitors updated on all the
latest events happening in and around the hotel, as well as to keep your website content

fresh with a constant flow of new information.

4.6.3.5 The hotel’s social media initiatives easily found on the website: from
Facebook’s “I Like” button and links to your social media profiles on Facebook,

Twitter, LinkedIn, and YouTube.

4.6.4 Website Accessibility: in this design is included crucial elements of website
design. Site loading time should not take longer than 4 seconds. If it does, then the user
will leave and look somewhere else for his/her booking. Unnecessary flash is important
to avoided; flash increase the load time and annoys the user during his decision making
process (Starkov and Sterkalov, 2010b).

4.6.5 Brand Image — Hotel Logo: according to Vikram (2010), the top left corner of the
webpage should be dedicated to the hotel’s logo; and the logo should be linked to the
home page, users expect this. ‘About us’ and ‘Contact us’ page iS important to be
provided in a striking position as users search for it, they want to know to whom they

are dealing with.

4.6.6 Usable Content: some fundamentals of the usable content are to use headers to
capture customers’ attention. It is important the critical information (i.e. facilities,
offers, location, map etc) to be placed above the fold; users do not need to scroll down
to find what they are looking for. In other words, all customers’ critical information
requirements should placed above the fold. Additionally, consistency in colors and fonts
is critical in order not to confuse users and provide an ‘ugly’ website. Caps should be
avoided; when users see caps they think that someone is shouting. Caps are a popular
way in chat rooms to show someone that you are shouting. Additionally, it is important
to avoid ‘pop ups’, these can lose the credibility of the webpage and gets users
frustrated. Cullen (1998) summarizes five general elements that must be included in
every hotel’s website; she is presenting them in a pyramid from top to bottom, starting

from the visual appeal, demand generator content, navigation, flexibility and scalability.
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Figure 11: Five elements should be included in every hotel website design
Visual appeal
Demand generator content
Navigation
Flexibility

Scalability
Source: Cullen (1998)

Visual appeal includes the selection of the correct color; color should be simple and
should be in line with the overall brand or image of the hotel. In visual appeal, photos,
videos and virtual tools are included. Demand generator content includes information
about the area, local attractions, business events and location of the hotel. Navigation
deals with website’s functionality and ease of use. Flexibility concerns with the website
platform that should be flexible enough to keep up with the most updated techniques
that offered from technology. Finally, scalability deals with the proper programming of
future trends and ensuring that the hotel’s platform is up-to-date and grows alongside

with hotel’s grow and needs.

4.6.7 Site search: as a rule of thumb, websites should offer search machine; majority of
usability studies showed that more than half of users are search-dominant, a smaller
percentage is link-dominant and another percentage apply mixed behaviour;
consequently, search-dominant users seek for the search machine when they enter a
website. According to Nielsen’s and Tahir’s (2002), search box colour should be white,

upper part of the webpage, preferable in left or right corner.

4.6.8 Banner blindness: users almost never look at anything looks like an
advertisement whether or not is actually an ad (Nielsen’s and Tahir’s, 2002).
Consequently, it is important that hotel’s page designer should present information in a

non-banner-like style.

4.6.9 Priority Tasks: it is important that a hotel’s designer should categorize core tasks
and keep them small per page (Nielsen’s and Tahir’s, 2002). Additionally, the area

around the core tasks should be clear in order to attract users’ attention faster.
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4.6.10 High quality photos: due to the type of online service, high quality, attractive
and real photos are deemed necessary. Proper lighting and angles are fundamental for a

nice photo that will be able to attract booker’s attention.

4.6.11 Access to the Homepage: many users in order to start a new task they return to
the homepage. Consequently is essential to enable users’ access to the homepage from

any other page of the website.

4.7 Website design and Customer-Centered policy

Many researchers like VVan Duyne et al. (2003), Fang and Salvendy (2003), Henderson
et al (1998), Hodkinson et al (2000), Kim and Moon (2000), acknowledge the
importance of understanding peoples’ information needs but they do not offer any
method or solution as how to determine them. Van Duyne (2003) states that when
visitors give e-commerce site high marks for content, ease of use, performance,
trustworthiness and overall satisfaction, we call it a customer-centered website. Same
researcher suggests a list of the elements on which a customer centered design should
focus: [1] Ease of use, [2] Content, [3] Performance, [4] Brand value, [5] Satisfaction.
According to Van Duyne et al. (2003) theory, a customer-centered design strategy: [i]
Focuses on understanding people needs, consequently it focuses on customers’ critical
information requirements, [ii] Keeps the customer involved in the design process and
[iii] Elicits from visitors to a website consistently high marks for content, ease of use,
performance, trustworthiness and overall satisfaction, it provides a positive experience
for all customers, whether they are there to find information, to be part of a community,

to purchase items or to be entertained.

Fang and Salvendy (2003) list nineteen most important design rules of customers’
concerns. They interview 50 participants in order to conclude on this list. The most
accurate approach which is proposed and advocated in this study is through eliciting
CCIRs.
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4.8 User — Centered Hotel Website Design

Human — Computer Interaction theory proposes that user-centered design (UCD) is the
most recognized approach to design successful hotel websites. UCD is ideal to design
hotel websites following customers’ critical information requirements. UCD considers

the user’s needs and involves the user throughout the design process (Dix, et al, 2004).

Figure 12: The principles and activities of UCD detailed in 1SO 13407

1 .Plan the UCD process
2. Specify the context of use

3. Specify user requirements

4. Produce design solutions

5. Evaluate design against user requirements

Meet
requirements NO

YES

COMPLETE
Source: Harrison, 2008

Figure 12 provides a step by step UCD process, with the first step being to plan the
UCD process, step two is specifying the context of use, step three involves specifying
the user characteristics, step four is to produce the design with step five being
evaluation. If requirements are met then the user will proceed with the booking /
checkout; if not designers are directed back to step two. Similarly, the online decision
making process for a hotel booking, the user at the step of the “meet requirements” YES

/ NO, the user will stay or leave the webpage.

For the purposes of this study will be as follows:
1. Plan the User — Centered Hotel Website Design process
2. Specify CCIRs
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Specify website design

Produce a website design

Evaluate website design against CCIRs

If CCIRs are met, then the hotel will take the booking

N oo g A~ W

If CCIRs are not met, then the hotel website should be (re)designed

4.9 Usability

According to Abran et al., (2003), usability is “the extent to which a product can be
used by specified users to achieve specified goals with effectiveness, efficiency and
satisfaction in the specified context of use”. An interesting definition comes from
Quesenbery (2004), who states that usability means that people who use the product or
service can achieve their tasks easily and quickly. Consequently, users who wish to
book online should be provided by all these customers’ critical information

requirements so as to successfully proceed with the booking.

Chappel and Huang (2007) differentiate the definition of usability of web-usability; they
state that web-usability is “a quality attribute that assesses how easy user interfaces are
to use”. Therefore, usability is a critical factor for a successful and smooth online
decision making process. According to Roach (2007), usability describes the degree of
ease in using a website to achieve a particular task by allowing users access and the
ability to navigate smoothly. Following Lehtinen (2007) study, usability research
focuses on users: how users find their way to use a product, do they find using it easy,
and if the product can help them to achieve their preset goals. Usability studies focus on

how the product can be more usable for users and not on the product itself.

According to Nielsen (1993), usability consists of five components: easy to learn (The
system should be easy to learn and understand. It should be easy for the user to get their
job or task executed using the software system), efficient to use (Efficiency of the
system is directly related to its productivity. The more efficient a system is its
throughput is correspondingly high), easy to remember (It is best suited for intermittent
users. The user can return to the system’s previous state without starting away from the
beginning), few errors (the prevention of catastrophic errors is relevant for applications

such as process control or medical applications), and pleasant to use task (It is the
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pleasant feeling that user gets while or after using the system. It can be observed as
likeability for the system and fulfilment of specified).

The international organization of standardization (ISO 9214-11, 1998) gave a model
consisting of three basic sub attributes, namely effectiveness (It is the performance
measure of a system to complete a specified task or goal successfully within time),
efficiency (It is the successful completion of a task by a system. It relates to accuracy
and completeness of the specified goal), and satisfaction (It is acceptability of a system
by the users, in a specified context of use). Then, ISO 9126 (2001) suggest the
following sub attributes of usability namely understandability (The capability of the
software product to enable the user to understand whether the software is suitable, and
how it can be used for particular tasks and conditions of use), learnability (The
capability of the software product to enable the user to learn its application), operability
(The capability of the software product to enable the user to operate and control it),
attractiveness (The capability of the software product to be attractive to the user),
usability compliance (The capability of the software product to adhere to standards,

conventions, style guides, or regulations related to usability).

4.9.1 Usability Testing and Eye Tracking Approach

Eye tracking is not a new method for usability testing. It is being used since 1950 (table
below). However, nowadays it has become a key method for usability testing, especially
of webpages. It is used in many areas of research as it provides indisputable, valid,
objective and accurate data presenting usability problems and the user’s behaviour. For
quantitative eye tracking analysis, Goldberg and Kotval (1999) summarize methods for
analysing eye tracking data for computer-based usability studies, such as assessing the
length of a scan path and comparing fixation durations. The below table is a summary of
various usability studies incorporating eye tracking in chronological order from 1950 to
2012. It provides information about users recruited for the study, main tasks and eye

tracking metrics observed and analyzed.

Table 2: Usability Studies incorporating eye tracking in chronological order

Authors / Users and Tasks Eye Tracking Related Metrics
Date

Fitts, Jones 40 Military pilots. Aircraft | » Gaze rate (# of gazes / minute) on each area of interest
and Milton, landing approach * Gaze duration mean, on each area of interest

1950  Gaze % (proportion of time) on each area of interest

* Transition probability between areas of interest

Harris and 4 instrument-rated pilots. * Gaze % (proportion of time) on each area of interest
Christhilf, Flying maneuvers in a » Gaze duration mean, on each area of interest
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1980

simulator

Kolers, 20 university students. » Number of fixations, overall
Duchnicky Reading text on a CRT « Number of fixations on each area of interest (line of
and in various formats and with | text)
Ferguson, various scroll rates » Number of words per fixation
1981 + Fixation rate overall (fixations / S)
» Fixation duration mean, overall
Card, 1984 3 PC users. Searching for * Scan path direction (up / down)

and selecting specified
item from computer pull-
down menu

Number of fixations, overall

Hendrickson,
1989

36 PC users. Selecting 1 to
3 items in various styles of
computer menus.

Number of fixations, overall

Fixation rate overall (fixations / S)

Fixation duration mean, overall

Number of fixations on each area of interest
Fixation rate on each area of interest

Fixation duration mean, on each area of interest
Gaze duration mean, on each area of interest

Gaze % (proportion of time) on each area of interest
Transition probability between areas of interest

Graf and
Kruger,
1989

6 participants. Search for
information to answer
questions on screens of
varying organization.

Number of voluntary (>320 mS) fixations, overall
Number of involuntary (<240 mS) fixations, overall
Number of fixations on target

Benel, Ottens

7 PC users. Viewing web

Gaze % (proportion of time) on each area of interest

and pages * Scan path

Horst, 1991

Backs and 8 engineers. Symbol search | « Number of fixations, overall

Walrath, and counting tasks « Fixation duration mean, overall
1992 on color or monochrome « Fixation rate overall (fixations / S)

displays

Yamamoto 7 young adults. Confirm * Scan path direction

and sales receipts (unit » Number of instances of backtracking

Kuto, 1992 price, quantity, etc.) on

various screen layouts

Svensson, et

18 Military pilots. Fly and

Gaze duration mean, on each area of interest

al., monitor threat * Frequencies of long duration dwells on area of interest
1997 display containing varying
number of symbols
Altonen, et al., | 20 PC users. Select menu * Scan path direction
1998 item specified » Sweep —scan path progressing in the same direction
directly or by concept * Number of fixations per sweep
definition
Ellis et al., 16 PC users with web * Number of fixations, overall
1998 experience. Directed web « Fixation duration mean, overall
search and judgment » Number of fixations on each area of interest
« Time to 1* fixation on target area of interest
* Gaze % (proportion of time) on each area of interest
Kotval and 12 university students. * Scan path duration
Goldberg, Select command button * Scan path length
1998 specified directly from * Scan path area (convex hull)
buttons grouped with + Fixation spatial density
various strategies. * Transition density
* Number of fixations, overall
» Fixation duration mean, overall
* Fixation/saccade time ratio
» Saccade length
Byrne et al., 11 university students. « Number of fixations, overall
1999 Choosing menu items « First area of interest fixated

specified directly from
computer pull-down menus
of varying length.

Number of fixations on each area of interest
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Flemisch and | 6 military pilots. Low-level | ¢ Gaze % (proportion of time) on each area of interest
Onken, 2000 flight and
navigation in a flight
simulator using different
display formats
Redline and 25 adults. Fill out a 4-page | * Scan path
Lankford, questionnaire (of
2001 various forms) about
lifestyle.
Cowen, 2001 17 PC users with web + Fixation duration total
experience. Search / * Number of fixations, overall
extract information from * Fixation duration mean, overall
web pages » Fixation spatial density
Josephson 8 university students with * Scan path
and web experience. Passively
Holmes, 2002 | view web pages.
Goldberg, 7 adult PC users with web | « Number of fixations on each area of interest
Stimson, experience. Search /extract | * Fixation duration mean, on each area of interest
Lewenstein, information from web * Saccade length
Scott pages. + Fixation duration total, on each area of interest
and » Number of areas of interest fixated
Wichansky, * Scan path length
2002 * Scan path direction
* Transition probability between areas of interest
Albert, 2002 24 intermediate to » Number of fixations on area of interest (banner ad)
advanced web users. Web * Gaze % (proportion of time) on each area of interest
search for purchase and * Participant % fixating on each area of interest
travel arrangements on
sites with varying banner
ad placement.
Cooke, 2006 10 people from Department | « Fixation duration
of Technical » Mouse clicks
Communication
Orbist et al 16 participants » Gaze plot
2007 » Time per task
» Hot spots
Coltekinetal , | 30 participants » Mean response time
2009 « Fixation filter values (radius of 50 pixels)
« Fixation duration (min 100ms)
+ Fixation counts
» Number of fixations
 AOI (for usability issues)
Romano etal , | 9 participants + Time per task
2009 + Hot spots
» Gaze plot
Romano and 30 participants » Gaze plot
Chen, 2011  Time per task
» Hot spots
Ashenfelter et | 30 participants  Heat maps
al 2012  Gaze capacity maps
« AOI
* Visits
» Fixation Duration

Following Table 2, most commonly used eye tracking metrics are number of fixations
overall, the proportion of time (Gaze %) on every area of interest, fixation and gaze
duration on each area of interest, and fixation rate overall. All eye tracking statistics
metrics are discussed in Chapter 5, Methodological Review under the 5.14 Eye tracking

metrics.
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4.10 The Usability Evaluation Process

Since the the very beginning of the Internet era, researchers have been proposing new and
refined methodologies for usability evaluation (Alexander and Baravalle, 2011) . Beirekdar et
al, (2003) state that usability is a major factor in the quality and success of a web site. However,
a large amount of data is not reachable to all users, due to usability and accessibility problems in
web sites and for this reason the development of usability standards and guidelines was
necessary (Jasselette et al, 2007). Several literature sources informed this discussion, including
(Nielsen 1992; Shneiderman 1998, Brooke).

4.10.1 Nielsen’s Usability Heurustics for User Interface Design

According to Nielsen (1992), heuristic evaluation is a method for finding usability problems in a
user interface design by having a small set of evaluators examine the interface and judge its
compliance with recognized usability principles. The ten most general principles for interaction

design (the “heuristics”):

1.Visibility of system status: The website always keeps the user’s informed about what is going
on, through appropriate feedback within reasonable time

2. Match between system and the real world: The website speaks the users’ language, with
words, phrases, and concepts familiar to the user, rather than system-oriented terms.

3. User control and freedom: Users have the flexibility to stop the process and leave any time
they wish

4. Recognition rather than recall: The website provides the user with all booking information
already filled by the user in order not have to remember information from one part to another

5. Flexibility and efficiency of use: Accelerators -- unseen by the novice user — websites allows
users to tailor frequent actions (i.e. go to checkout without giving all details)

6. Careful use of colour: colour used in the website is balanced.

7. Symmetry and Style: website’s layout is symmetric

8. Depth of field: website uses layers in images

9. Consistent visual style: website targets older and economic independent clients/users and uses
more restful, natural images

10. Visibility of identity and brand: the brand name of the hotel is visible in a consistent manner

According to Yatsenko et al (2002), this list is based on personal observations of J. Nielsen and

is not supported by any empirical evidence.
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4.10.2 Shneiderman’s Eight Golden Rules of Interface
Shneiderman’s theory is very similar to Nielsen’s and is based on a very general set of eight

rules that include:

1. Strive for consistency: Consistent sequences of actions should be required in similar
situations

2. Enable frequent users to use shortcuts: Abbreviations, function keys, hidden commands, and
macro facilities are very helpful to an expert user

3. Offer informative feedback: For every operator action, there should be some system feedback
4. Design dialogue to yield closure: Sequences of actions should be organized into groups with a
beginning, middle, and end

5. Offer simple error handling: As much as possible, design the system so the user cannot make
a serious error

6. Permit easy reversal of actions: This feature relieves anxiety, since the user knows that errors
can be undone; it thus encourages exploration of unfamiliar options

7. Support internal locus of control: Design the system to make users the initiators of actions
rather than the responders.

8. Reduce short-term memory load: The limitation of human information processing in short-

term memory requires that displays be kept simple

Both Nielsen heuristics and Shneiderman Eight Golden Rules of Interface, are too general
and do not actually reveal what is going on during the customers’ decision making process
when they come to apply online booking. By applying these theories to this study, the requested
customers’ critical information requirements will not be addressed and will not identify whether
these customers’ critical information requirements are met and as a result the hotel website

really supports customers’ decision making.

4.10.3 System Usability Scale (SUS)

The System Usability Scale (SUS) is the most popular standardized usability
questionnaire. SUS was developed at Digital Equipment Corporation by John Brooke in
the 1980's. It is popular for two reasons: it's free and short (at only 10 questions). SUS is
used by many researchers and it has been found to be a remarkable, strong measure of
system usability (Katsanos et al, 2012; Tullis and Stetson 2004; Bangor et al 2008;
Sauro and Lewis 2009; Lewis and Sauro 2009). Sauro in (2011) examined the influence
of prior experience with a website on the users’ SUS scores. Using a large dataset from
62 websites he found that “repeat users rated the websites as 11% more usable than

first-time users™. Simoes and de Moraes in (2012) applied SUS to evaluate the usability
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of the virtual learning environment adopted by the Distance Education Center of the
Federal Institute of Espirito Santo — Brazil, which has the Moodle platform as a basis.
They found that “the SUS questionnaire is an objective and efficient tool to have a
notion about the usability and users' satisfaction”. Granic and Cukusic in (2011) used
SUS among other usability evaluation techniques to evaluate UNITE, an e-learning
platform to support education in European secondary schools. Students’ average
satisfaction was59.36. They also found that there was a significant negative correlation
(r=-0.467) between the SUS score and age. Katsanos et al (2012) investigated the
validity and reliability of a Greek version of SUS. Analysis of the results showed that

the Greek SUS questionnaire is both reliable and valid.

The survey then provided the following 10 standard statements with 5 response options

(5-point Likert scale with anchors for Strongly agree and Strongly disagree):

4.10.3.1 The 10 SUS statements

a) |think that I would like to use this system frequently.

b) 1 found the system unnecessarily complex.

c) | thought the system was easy to use.

d) 1 think that 1 would need the support of a technical person to be able to use this

system.

e) | found the various functions in this system were well integrated.

f) I thought there was too much inconsistency in this system.

g) 1 would imagine that most people would learn to use this system very quickly.
h) | found the system very cumbersome to use.

i) | felt very confident using the system.

J) Ineeded to learn a lot of things before I could get going with this system.

4.10.3.2 Advantages of System Usability Scale (SUS)

One of the primary advantages of SUS is that it has been effectively applied on a variety
of software and devices and it is characterized as “technology agnostic” (Katsanos et al
2012, Bangor et al 2008). According to Brooke (1996), SUS is: [i] reliable: if you use it
on different occasions on the same system with similar users, you'll likely get
approximately the same result, [ii] valid: it does actually measure approximately what it
claims to measure, that is whether or not the users perceive a system to be usable or not

and [iiijcomparable: you can compare your results from SUS with other people’s results
59



to establish whether your system is more or less usable. Tullis and Stetson (2004) state
that a sample of 12 users provides the correct findings, same as larger sample 90-100%
of the time and a sample of 10 users 75-80% of the time. According to Jokela et al
(2006), SUS is proposed to be used as a means for a system’s quantitative usability
requirements. For the purposes of this study, SUS is used to assess whether the original

design is effective and whether the (re)design of the webpages has improved usability.

4.11 Conclusion

The website for a hotel constitutes not only a vital tool for revenue generation but also
the most critical marketing tool for the appropriate presentation of the hotel image and
reputation. Consequently, it has to meet and exceed customers’ critical information
requirements and should be a top priority for all hoteliers. It is reasonable that a hotel
website that provides the customers with all customers’ critical information

requirements, it is more likely to achieve the booking and attain returning customers.

Various website characteristics should be applied in accordance to CCIRs. The Golden
Triangle rule is a proved and tested theory of customers’ observation at a screen. The
website navigation, friendliness of the webpage, striking photos, search, navigation and

many other aspects should be the base for the hotel website construction.

User-centered flow was followed in order to set up a hotel website user-centered model.
According to this model, all hotel webpage construction has to be CCIRs oriented and

try to alter lookers into bookers.
It is of utmost importance for hoteliers to invest in turning “lookers into bookers”. Web

design, website usability, customer-centered web design will play a fundamental role in

targeting CCIRs, satisfying them. This is essential for delivering hotel website success.
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Methodological Review

5.1 Introduction

This chapter presents the theory of the methods used for the purposed of this research.
This methodological review is focused on: Critical Decision Method (CDM), Applied
Cognitive Task Analysis (ACTA), think aloud technique and finally website usability —
System Usability Scale (SUS). In order to investigate previous online experiences
Critical Decision Method (CDM) was applied. Real time online decision making
process in combination with Applied Cognitive Task Analysis (ACTA) with eye
tracking, think aloud, video recording and System Usability Scale (SUS) was applied to
uncover present CCIRs. The proper combination of all these methods extracts the
customers’ critical information requirements that influence users’ online hotel booking
decision making process. According to Krausman et al (2007), critical information
requirements are the pieces of information customers need to make appropriate
decisions and constitute an important part of this research. It will provide a deeper view
of customer’s expectations during their decision making process and will assist in re-

designing hotels websites.

5.2 Research via Direct Observation

According to Dishion and Granic (2004: 143), direct observation is considered one of
the most effective ways of collecting ecologically valid data on behaviour. On the
contrary, with participant observation, the “direct observer” does not try to become part
of the phenomena being observed. Instead, the researcher aims at reducing the degree of
invasiveness “so as not to bias the observations” (Trochim 2001: 161). However, this
does not mean that direct observation method is entirely bias-free. In order these biases
to be covered to a certain extent, the researcher is advised to take some notes during the

process and video recording if possible.
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5.3 Research Approach

Research approach refers to the way the study is going to be addressed. The research

approach may be quantitative or qualitative, deductive or inductive.

5.3.1 Deductive Vs Inductive Approach: Zikmund (2000) identifies the inductive
research as “the logical process of establishing a general proposition on the basis of
observation of particular facts”. According to Saunders et al (2000), in the inductive
approach, data is collected and then theory is developed based on the data findings. On
the other hand, the deductive research approach is defined as “the logic process of

deriving a conclusion from a known premise or something known to be true” (Zikmund,

2000).

5.3.2 Qualitative Vs Quantitative Approach: Guba and Lincoln (2005) report two
methods available to researchers: qualitative and quantitative. It is important that a
qualitative approach provides deeper understanding of the phenomenon within its
context. Silverman (2001), states that “the strength of a qualitative research is that it
focuses on actual practice and looks at how social interactions are performed”. Travers
(2001) identifies five qualitative research methods: observation, interviewing,
ethnographic fieldwork, discourse analysis and textual analysis. In contrast to
qualitative research, quantitative research tends to be more structured and formalized. In
quantitative research, results are presented into numbers and figures. The primary
objective of this research is to identify the factors that influence online decision making
process when Cypriots come to book online. As a result, both qualitative and

quantitative approaches were used in order to extract more valid results.

There were three major requirements when selecting the most suitable research
approach for the purpose of this research. Firstly, due to the exploratory and the
correlational nature of the thesis, respondents should report their own previous
experiences with online booking, purchasing, banking, etc. Secondly the thesis focuses
specifically on exploring what actually happens in practice during the online booking
process, rather than on simply reporting what participants thought they are going to do
in practice. Thirdly, in eliciting the respondents’ replies to their previous and presents
experiences it is important to recognize that it might be difficult for them to express and

explain the tacit aspects of their knowledge and interpretation of their actions and
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responses (Sternberg et al, 2000). As a result, it is important to use a research method
that has the ability to prompt and assist recall of the underlying tacit knowledge and

previous experiences.

5.3.3Positivism: According to the philosopher Auguste Comte (1978-1857) who was
the inspirator of the positivism, true knowledge is based on the experience of the senses
and can be obtained by observation and experiment (Cohen et al 2003; Ssemaluulu,
2012). Positivist studies generally attempt to explain and predict what happens in the
social world by searching for regulatories and casual relationships between its
constituent elements (Ssemaluulu, 2012; livari and Venable 2009). However,
positivism was criticized due to its lack of regard for the subjective states of individuals
(Ssemaluulu, 2012; Dash, 2005). Dash (2005) reports that this theory regards human
behaviour as passive, controlled and determined by external environment. However, this
research proposal analyses human online behaviour using the eye tracking device,
leaving the participants freely to explore and search the hotel websites and having the

opportunity to make their decisions naturally without any driven directions.

5.3.4 Intepretivism (or anti-positivism): According to Livesey (2006) interpretivist
methodology supports towards the collection of qualitative data and uses methods such
as unstructured interviews and participant observation that provides this type of data.
Interpretivists analyse how humans take activities and how this can be achieved through
methods other than those employed by the positivist approach (Fitzpatrick, 2012).
According to Goldkuhl (2012), the core idea of interpretivism is to work with these
subjective meanings already there in the social world (i.e. to acknowledge their
existence, to reconstruct them, to understand them, to avoid distorting them, to use them

as building blocks in theorizing). In this study the CCIRs are these subjective meanings.

5.3.5Design Science: Hevner et al. (2004) have presented a set of guidelines for design
science research within the discipline of Information Systems. They argue that the
design science seeks to create “what is effective”. According to the researchers design
science research requires the creation of an innovative, purposeful artifact (i.e.
according to March and Smith (1995), constructs or concepts: they constitute a
conceptualization used to describe problems within the domain and to specify their
solutions, instantiation is the realization of an artifact in its environment. IT research

instantiates both specific information systems and tools that address various aspects of
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designing information systems) for a special problem domain. The artefacts can be
constructs, models, methods, and instantiations. The artifact must be evaluated in order
to ensure its utility (via eye tracking device) for the specified problem. In order to form
a novel research contribution, the artifact must either solve a problem that has not yet
been solved, or provide a more effective solution. For this purpose as referred above a

proposal for website re-designing is presented in the validation chapter nine.

5.4 Critical Decision Method

Critical Decision Method (CDM) constitutes one of the Cognitive Task Analysis
methods. Klein, et al (1989), developed the CDM for their naturalistic researches
(Klein, 1989; Klein and Brezovic, 1986; Klein, Calderwood and Cirocco (1986).
Cognitive Task Analysis: the purpose of the methods is to systematically uncover the
decision making requirements and psychological processes used by expert individuals —
for the purpose of this research experienced online users, in accomplishing results
(mentamodels.mitre.org). Cognitive Task Analysis defines the actions of individuals so
as to come to decisions. Critical Decision Method is based on Flanagan’s (1954) critical
incident technique. According to Flanagan (1954), the critical incident technique
consists of a set of procedures for collecting direct observations of human behaviour in
such a way as to facilitate their potential usefulness in solving practical problems and
developing broad psychological principles. These are important for identifying

anomalies and states of mental unease in the decision making process.

The CDM as developed by Klein et al. (1989) is a descendent of the critical incident
technique developed by Flanagan (1954). In common with Flanagan’ s technique, the
CDM explores decision-making in previously experienced non-routine cases.
Participants are requested to bring to mind an incident in which their expertise made a
difference to the outcome. This incident is recalled in detail and a time-line constructed

to establish the precise sequence of events (O’Hare et al, 2000).

5.4.1 First Sweep: Incident identification and selection:_At this stage, the participants
will report an event where they use decision making process in order to book online.
Once the participant will identify the incident, he/she will be asked to recount the
episode in its entirety. Once the participant complete his/her initial recounting, the

analyst will retell the story.
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5.4.2 Second Sweep: Timeline verification and decision point identification: In this
phase of the interview, the participant will asked for a second time to go back through
the incident in order to structure and organize the incident into ordered segments. It is
important to construct an accurate timeline of the incident under analysis. The aim of

this is to give the analyst a clear picture of the incident and its associated events.

5.4.3 Third Sweep: Progressive, Deeping and the Story Behind the Story:_During this
sweep the analyst will let the participant back over each identified segment (decision
making process) the incident, while employing probes designed to focus attention on
particular cognitive aspects of the incident. Each selected decisions of interest would
then be probed or analysed further (Table 3: using probes of O’Hare et al, 2000).

5.4.4 Fourth Sweep: “What If” Queries: This sweep helps to uncover where the
decision process might break down. According to Hann et al (2003), it points out
vulnerabilities of a process, but also highlights where expertise is required.

Originally, these Critical Decision Method probes were developed by O’Hare et al

(2000), but for the purposes of this research this was revised and expanded.

5.4.5 Critical Decision Method Probes: The Critical Decision Method (CDM) Klein et
al, 1989) is a cognitive task analysis approach that uses semi-structured interviews and
cognitive probes in order to analyze the cognitive processes underlying decision making
in complex environments. Using this approach, critical incidents are decomposed into
decision points, and so-called ‘cognitive probes’ (targeted interview probes focusing on
cognition and decision making) are used to identify the cognitive processes underlying

operator performance at each decision point.

Table 3: Critical Decision Method Probes

Cognitive Cue | Sample Question

Goal What were your specific goals at the various decision points?
specification

Goal What features were you looking at when your formulated your decision? How did
identification | you know that you needed to make the decision? How did you know when to make
the decision?

Expectancy Were you expecting to make this type of decision during the course of the event?
Describe how this affected your decision-making process?

Conceptual Are there situations in which your decision would have turned out differently?

model Describe the nature of these situations and the characteristics that would have

changed the outcome of your decision?
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Influence of At any stage, were you uncertain about either the reliability or the relevance of
uncertainty information that you had available? At any stage, were you uncertain about the
appropriateness of the decision?

Information What was the most important piece of information that you used to formulate the
integration decision?

Situation What information did you have available to you when formulating the decision?

awareness

Situation Did you use all the information available to you when formulating the decision? Was

assessment there any additional information that you might have used to assist in the
formulation the decision?

Options Were there any other alternatives available to you other than the decision that you
made? Why were these alternatives considered inappropriate?

Decision Was there any stage during the decision making process in which you found it

blocking difficult to process and integrate the information available? Describe precisely the

nature of the situation

Basis of choice | Do you think that you could develop a rule, based on your experience, which could
assist another person to make the same decision successfully? Do you think that
anyone else would be able to use this rule successfully? Why /. Why not?

Generalisation | Were you at any time reminded of previous experiences in which a similar decision
was made? Were you at any time reminded of previous experiences in which a
different decision was made?

Source: O’Hare et al (2000)

The difference between what people think at the time of the experience and after the
experience is important. One is a perception by reflecting on the past; the other is based
on actual behavior at that time. Eye gaze does not lie but answers can misrepresent the
truth.

5.5 Advantages of Critical Decision Method

According to Weitzenfeld et al (1990), Critical Decision Method has several important

advantages as a knowledge elicitation method for training and human factors purposes.

Moreover CDM allows the informant to define the range of the problem; define which

problems are most challenging; identify where experience makes most difference; and

the timeline facilitates identifications of relatively difficult operations. According to

Salmon et al (2003) summarized the advantages of the Critical Decision Method as

below:

eThe CDM can be used to elicit specific information regarding decision making in
complex systems. For the purpose of this research, as the online booking constitutes a
complex environment, the CDM will provide useful information when users come to

book online.
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¢CDM uses real life incidents, ensuring a more realistic analysis. Online hotel
reservation is a real life function and the analysis will be authentic and very useful for
the tourism sector.

¢ Provides experts in articulating cognitive elements (CCIRs) that are difficult to capture

e Provides information about decision making, problem solving (i.e. website redesign)
and judgements from the perspective of the user

o Useful in identifying cognitive elements that are central to proficient performance

A significant advantage of the Critical Decision Method is its psychological validity.
Furthermore, CDM has an open-ended process that it easily uncovers CCIRs and it also
offers several practical benefits: it uses expert time efficiently and economically. It is

important that the interviews serve both as data and product.

5.6 Limitations of Critical Decision Method

While using the Critical Decision Method, some options are difficult and time
consuming to execute that in many cases will not take them into consideration and they
will not surface as decision points in the Critical Decision Method interviews.
Behavioural differences are noticeable from Critical Decision Method interviews, but
their cause is not. According to Salmon et al (2003) and Militello and Crandall (2004)
summarized the disadvantages of the Critical Decision Method as below:

o CDM will never be an exact description of an incident

e The CDM relies upon interviewee verbal reports in order to reconstruct incidents

e Requires considerable skill on the part of the interviewer

¢ Only useful in domains in which expertise exists

¢ Often obtaining access to experts is difficult

¢ Data analysis is highly qualitative; few guidelines exist for analyzing this type of data
e Interviews focus on challenging events to aid in identifying key cognitive elements;

e Knowledge representation is not straightforward

5.7 Cognitive Task Analysis

“Cognitive Task Analysis is the extension of traditional task analysis techniques to yield

information about the knowledge, through processes and goal structures that underlie

observable task performance” (Chipman et al, 2000). According to Merriénboer et al

(2002), Cognitive Task Analysis (CTA) uses a variety of interview and observation
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strategies to capture a description of the knowledge that experts use to perform complex
tasks. Following numerous sources, researchers have identified over a hundred types of
Cognitive Task Analysis methods currently in use (i.e. Critical Decision Method) which
makes it very challenging and difficult for a researcher to choose the appropriate
method for their study (Cooke, 1994). The goal of Cognitive Task Analysis is to
discover the cognitive activities that are required for performing a task in a particular
domain to identify opportunities to improve performance by providing improved
support of these activities (Potter, et al 2000). As a result, Cognitive Task Analysis is a
problem-solving process where the gquestions posed to the subject matter experts, and
the data collected are tailored to produce answers to the research questions (Dubois and
Shalin, 2000).

5.8 Applied Cognitive Task Analysis

The purpose of the methods is to systematically uncover the decision making
requirements and psychological processes used by expert individuals. In this approach
the researcher conducts three structured interviews. Each interview generates different

outcome:

5.8.1 Task Diagram

The task diagram provides a high level overview of the task and identifies the most
difficult cognitive elements. The respondent (also identified as experts or Subject Matter
Experts —SMES) is asked to decompose the task into steps or subtasks with a question
such as, "Think about what you do when you (task of interest). Can you break this task
down into less than six, but more than three steps?’ The goal is to get the expert to walk

through the task in his/her mind, verbalizing major steps (Militello and Hutton, 1998).

Figure 13: Task Diagram Example

Secondary
search and
rescue

Initial
assessment

Primary search
and rescue

=> Critique/ debrief

Source: Militello and Hutton (1998)

The above sample diagram serves as a road map for future interviews, providing an
overview of the major steps involved in the task and the sequence in which the steps are
carried out, as well as which of the steps require the most cognitive skill.
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5.8.2 Knowledge Audit Table

According to Militello and Hutton (1998), the knowledge audit identifies ways in which
respondents provide examples based on actual experience. The knowledge audit draws
directly from the research literature on expert-novice differences (Hoffman 1992, Klein
and Hoffman 1993) and critical decision method studies (Klein et al. 1989, Crandall and
Getchell- Reiter 1993, Klinger and Gomes 1993, Militello and Lim 1995, Kaempf et al.
1996) of expert decision-making. As a result, the second interview yields a Knowledge
Audit Table which probes the respondent on the skills and knowledge applied to the

online decision making process for a hotel reservation.

The knowledge audit employs a set of probes designed to describe types of domain
knowledge or skill and elicit appropriate examples (Table 1 in appendix 10). The list of
probes is the starting point for conducting this interview. Then, the interviewer asks for
specifics about the example in terms of critical cues and strategies of decision making.
This is followed by a discussion of potential errors that a novice, less-experienced

person might have done in this situation (Militello and Hutton, 1998).

5.8.2.1 Basic Probes:

e Past and Future: experts can figure out how a situation developed, and they can think
into the future to see where the situation is going. Among other things, this can allow
experts to head off problems before they developed.

¢ Big Picture: novices may only see bits and pieces. Experts are able to quickly build an
understanding of the whole situation-the Big Picture view. This allows the expert to
think about how the different elements fit together and affect each other.

e Noticing: Experts are able to detect cues and see meaningful patterns that less-
experienced personnel may miss altogether.

e Job Smarts: Experts learn how to combine procedures and work the task in the most
efficient way possible. They don’t cut corners, but they don’t waste time and resources
either.

¢ Opportunities / improvising: experts are comfortable improvising — seeing what will
work in this particular situation; they are able to shift directions to take advantage of

opportunities.
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e Self Monitoring: experts are aware of their performance; they check how they are
doing and make adjustments. Experts notice when their performance is not what it

should be (stress, high workload, etc) and are able to adjust so that the job gets done.

5.8.3 Alternative Interview Table / Simulation Interview

The third and last interview (Table 2 in appendix 10) involves presenting the expert
with a specific and relevant scenario designed to elicit insight into the cognitive
processes used by the expert in the scenario context (cogtech.usc.edu). This interview
allows the researcher to better understand the respondent’s cognitive processes within
an online decision making process for a hotel reservation. The simulation interview is
based on presentation of a challenging scenario to the respondents. Then the respondent
is asked to identify major events, including judgments and decisions, with a question
such as, “As you experience the online booking decision making process, | am going to

ask you a series of questions about how you would think and act in this situation’.

5.8.4 Cognitive demands table After conducting ACTA interviews with multiple SMEs
(Subject Matter Experts), Militello and Hutton (1998), recommend the use of a
cognitive demands table (Table 3 in appendix 10). The cognitive demands table is
intended to provide a format for the practitioner to use in focusing the analysis on

project goals (Militello and Hutton, 1998).

59 Why Study Eye Movements in Human Computer Interaction

Research?

Simply stated, Human-computer interaction” (HCI) is the study of interaction between
people (users) and computers. It is important that till today, the main research
instrument of Human Computer Interaction was the questionnaire or the interview; as
referred above this lead to many ‘grey’ areas, uninvestigated and as a result leaving a
gap in results. Even though there are large numbers of studies on Human Computer
Interaction, the behavioural aspects are still ignored. Since few studies have explored
the area of online decision making, and none about online decision making about hotels,
very little is known about the cognitive factors (i.e. Critical Customers’ Information
Requirements / behavioural factors) that actually influence and impact on customers’

decision making process when they come to book their hotels online.
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5.10 Eye-Movement Metrics

One advantage of using an eye tracker is that you can extract objective data from the
recordings by using metrics such as time to first fixation, observation count, etc. The
eye tracker allows you to generate heat maps that can be used to demonstrate problem
areas, specific areas of interest or gaze plots that illustrate typical behaviors displayed
by the participants (www.tobii.com). The main measurements used in eye-tracking
research are fixations (moments when the eyes are relatively stationary, taking in or
“encoding” information) and “saccades”, which are quick eye movements occurring

between fixations.

5.10.1 Saccades
As stated above, saccades are the lines from one fixation to another. It is important that
no encoding takes place during saccades, so they cannot tell anything about the

complexity or salience of an object in the interface (Poole and Ball, 2004).

Table 4: Saccade-derived metrics and how they can be interpreted in the context
of interface design and usability evaluation

Eye-Movement What it Measures Reference
Metric
Number of saccades | More saccades indicate more searching. Goldberg and
Kotval (1999)

Saccade Larger saccades indicate more meaningful cues, as | Goldberg et
Amplitude attention is drawn from a distance. al. (2002)
Regressive Regressions indicate the presence of less Sibert et al.
saccades meaningful cues. (2000)
(regressions)
Saccades Any saccade larger than 90 degrees from the Cowen et al.
revealing marked saccade that preceded it shows a rapid change in (2002)
directional shifts direction. This could mean that the user’s goals

have changed or the interface layout does not

match the user’s expectations.

Source: Poole and Ball (2004)

5.10.2 Fixation is the main metric of eye tracking studies. In general, fixation is the
moment that the eye is focused and stabilized on a particular area or point. According to
Tobii Technology Paper (2009), longer fixations can mean a participant found a
particular area interesting, but it can also mean that he or she found the area difficult to
interpret. Hence, it is important to supplement eye tracking data with additional
information gained from the participants about their experiences. Eye fixations are the

most informative metric for evaluating information processing (Rayner, 1998).
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According to (Jacob and Karn, 2003), higher fixation frequency on a particular area can
be indicative of greater interest in the target, such as a photograph in the news report, or
it can be a sign that the target is complex in some way and more difficult to encode.

Rayner (1998), states that high frequencies and long durations of fixations expose the

difficulty of the searching tasks. Armitage (2006) suggested some possible

interpretations when she looks at the eye-tracking data (cited in Ehmke and Wilson,

2007):

a) Long fixations. (Interest or confusion)

b) Scanning behavior rather than reading behavior, that is, fixations and saccades not in
left to right order with sweeps. (What was the user looking for?)

c¢) Back and forth between two objects. (Trying to make a choice or comparison?)

d) First place the user looks. (Why did this draw their attention?)

e) Last place the user looks. (Why did this lose their interest?)

f) When making a choice, fixations back to one item, then final scan before making a
choice.

g) Reading headings or subheadings, but no more. (Boring?)

5.10.3 Areas of Interest (AOI): Visual attention of participants is quantified by the
numbers of fixations within a region, which is defined as the Areas of Interest (AOI).
Eye-tracking software records the eye gaze by determining the fixation locations and the
saccades between these fixations (Harrison, 2008). Determining the location and length
of fixations from the data can be problematic as these are the result of algorithmic
processing of eye gaze data. Areas of Interest (AOI) also known as “lookzone” in some
software applications is a quantitative tool used for comparative analysis of certain
features on a web page. From that data | was able to confidently select AOIs that would

provide the most robust and meaningful comparisons.

5.10.4 Gaze Plot or Scan path: A scanpath describes a complete saccade-fixate-
saccade sequence. In a search task, an optimal scan path is viewed as being a straight
line to a desired target, with relatively short fixation duration at the target (Goldberg and
Kotval, 1999).
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Table 5: Scanpath-derived metrics and how they can be interpreted in the context
of interface design and usability evaluation

vs. bottom-up scanpaths). “Sweep” denotes a scanpath
progressing in the same direction.

Eye-Movement | What it Measures Reference
Metric
Scanpath A longer-lasting scanpath indicates less efficient | Goldberg and
duration scanning Kotval (1999)
Scanpath A longer scanpath indicates less efficient searching | Goldberg et
length (perhaps due to a sub-optimal layout). al. (2002)
Spatial density | Smaller spatial density indicates more direct search. Goldberg and
Kotval (1999);

Transition The transition matrix reveals search order in terms of | Goldberg and
matrix transitions from one area to another. Scanpaths with an | Kotval (1999);

identical spatial density and convex hull area can have

completely different transition values — one is efficient

and direct whilst the other

goes back and forth between areas, indicating

uncertainty.
Scanpath Once “cyclic scanning behaviour” is defined, deviation | Goldberg and
regularity from a “normal” scanpath can indicate search problems | Kotval (1999)

due to lack of user training or bad interface layout.
Scanpath This can determine a participant’s search strategy with | Altonen et al.
Direction menus, lists and other interface elements (e.g. top-down | (1998)

Source: Poole and Ball (2004)

The Gaze Plot visualization shows the movement sequence and position of fixations

(dots) and saccades (lines) on the observed image or visual scene. The size of the dots

indicates the fixation duration, whereas the number in the dots represents the order of

the fixation. A snapshot of 12.41 seconds of a participant viewing the search results for

Pepsi on YouTube. The participant begins scanning the description of the first video

search result (gazes 1-6). In this case, the participant spent more time viewing the

sponsored videos than the first video search result (Source: oneupweb.com). According

to Tzanidou (2006), there are four representative scan paths:

a) Processing scanning (Figure 14) was defined quantitatively as ten or more

successive fixations on one single design element, such as a menu bar or web

content.
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Figure 14: Representative Scan path,
classified as processing, superimposed
on a stimulus web page in the icon-
based condition

Figure 15: Representative Scan path
classified as focused scanning
superimposed on a stimulus Web page
in the text and icon-based condition

Source: Tzanidou (2006, p: 184)

b) Focused scanning (Figure 15) was defined guantitatively as very small total numbers

of fixations fewer than five fixations for a task. These fixations were often related to the

task target, the CCIRs in the decision making process.

¢) Random scanning (Figure 16): was defined as single fixations on different and non-

related design elements. For example, a fixation on text in area A followed on an

unrelated image in area C

Figure 16 (left): Representative scan
path classified as random scanning
superimposed on a stimulus web page
in the text-based condition

Figure 17 (right): Representative scan
path classified as peripheral super-
imposed on a stimulus web page in the
text and icon-based condition

[T orermyees

- BB B-JAS

Source: Tzanidou (2006, p: 185)

d)Peripheral scanning (Figure 17): identifying the target link without the scan path

‘passing’ by it.
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5.10.5 Heat maps: The Heat Map plot is a powerful way to visualize the gaze behavior
of an entire group of recordings. A heat map uses different colors to show the amount of
fixations participants made in certain areas of the image or for how long they fixated
within that area. Red usually indicates a higher number of fixations or the longest time
and green the least, with varying levels in between. An area with no color on a heat map

signifies that the participants did not fixate in the area.

Figure 18: Heatmap

Source: tobii.com
The Heatmap visualization highlights the areas of the image where the participants
fixated. Warm colors indicate areas where the participants either fixated for a long time
or at many occasions. Heatmaps can be used to illustrate the combined gaze activity of
several participants on an image or webpage.

5.10.6 How the heat maps are created by the Eye Tracker The basic idea behind heat
maps is to map the fixation on the webpage. This was done by going through all the
fixations in all the participants one — by — one and their values were added every time a
fixation shared the same X and Y pixel location (as per example figure below).
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Figure 19: Heat Map Calculations

Heat map count Heat map count
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Source: Author, 2013
Once all fixations have been added together colour values are added to all the points

(warmest colours present highest value): i.e.:

Figure 20: Heat map count

count

Default = max count

»

2 2 ) max value is set 1o 1
A Threshald = 3 x
|

xlocationin pixels

Source: Prepared for the purposes of this research
In order to apply the color values, the peak of the highest distribution is set from the eye
tracker to land all the other distributions peaks are recalculated in reference to that
distribution. The color is then linearly mapped along the distribution with the highest

value 1=red, middle value 0.5 = yellow and low value O=green.

5.10.7 Cluster Analysis: clustering of fixation data produced additional Areas of
Interest; cluster provided areas with a high concentration of fixation points. Like heat
maps and gaze plots, clusters are based on fixations. But how are clusters calculated?

Simple clustering algorithms calculate the distance between two points in the data and
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allocate them to the same cluster. The algorithm behind the Tobii Cluster visualization
is based on the robust clustering algorithm suggested by Santella and DeCarlo (2004)
for eye movement data analysis. Basically, the cluster algorithm tries to find spatial
patterns in the distribution of the gaze data. It does so by first moving the gaze points
into denser configurations until the points are collected around mode values, and then
after a number of iterations when the distances between the mode values are larger than
the distance threshold, it assigns each gaze point located around the same mode value to
the same cluster. The first step in the algorithm defined by Santella and DeCarlo (2004)
is called the mean shift procedure. According to Heminghous (2005), the process starts
with a set of n points:
{xj1.n},
and repeatedly relocates each point xj to a new locality s(xj) which is the weighted

mean of nearby data points.

Z)_ kix— x; }xj

Z}_ k(x= .1'}.}

s(x) =
Source: Heminghous (2005)

The symbol k is the kernel function that defines the effects of data points on each other.
The parameter os defines the spatial extent of the kernel. Specifically, it guarantees that

no clusters exist closer in locality than os.

.T-: + _'I.-'-2
k;.mlrjm' f['rj‘ -Fr']} = Ex'{- : 3 : ]
g.'r

Source: Heminghous (2005)

This method of cluster determination ensures that the determination of the clusters is not
heavily influenced by noise and outliers. Additionally, distant outliers will be
represented as small clusters, or discarded if no other neighbouring point is present at
the current threshold distance. Large regions of uniform density of gaze data points will
display one cluster (A. Santella and D. DeCarlo. 2004, cited in Tobii user manual,
2010).
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5.11 Eye Tracking Metrics

5.11.1 Time to first fixation are the Areas of Interest able to pull attention quickly: is
the time in seconds from when the stimulus was shown until the start of the first fixation
within an AOI. More detailed, the time measurement starts when the media containing
the AOI is are first displayed and it stops when the participant fixates on the AOI. When
Time to first fixation compared to other areas of interest, it can show which elements of
the page are drawing a user’s attention in the context of the task they are asked to

perform (Strandvall, 2008).

5.11.2 Fixation length refers to how much attention did the Areas of Interest got
compared to other areas? Or How long was the Area of Interest considered?: is the
length of the fixations in seconds within an AQI, if during the recording, the participant
returns to the same media element, the new fixations on the media will also be included

in the calculations of the metric (Strandvall, 2008).

5.11.3 Observation length refers to how many times did the participants look at the
Areas of Interests?: is the total time in seconds for every time a person has looked
within an AOlI, starting with a fixation inside the AOI and ending with a fixation outside
the AOI. Using this statistic, research may notice a block of text receives less than a
second of total observations, indicating users have not read the messaging in full. Or
researcher may notice in combination with the percentage fixated metric that while an
element of a page may not have been seen by a lot of participants, when it was seen, it

received a lot of attention (Strandvall, 2008).

5.11.4 Participant % refers to how quickly did the Areas of Interest manage to pull
attention? Or how many of the Areas of Interest noticed? : is the percentage of
participants that have fixated at least once within an AOI, It is calculated by dividing the
total number of recordings in which participants have fixated within the AOI by the
total number of recordings in the test (Strandvall, 2008)..

5.11.5 Mouse click count is the number of mouse clicks within the same AOI

5.11.6 Observation count is the number of visits and re-visits to an AOIl. Each
individual visit is defined as the interval of time between the first fixation on the AOI
and the next fixation outside the AOI (Strandvall, 2008)..
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Table 6: Fixation-derived metrics and how they can be interpreted in the context
of interface design and usability evaluation

Eye-Movement
Metric

What it Measures

Reference

Number of
fixations overall

More overall fixations indicate less efficient search
(perhaps due to sub-optimal layout of the interface).

Goldberg and
Kotval (1999)

participants
fixating an area of
interest

is important to the task, it may need to be highlighted or
moved.

Fixations per area | More fixations on a particular area indicate that it is Poole et al.
of interest more noticeable, or more important, to the viewer than (2004)

other areas.
Fixations per area | If areas of interest are comprised of text only, the mean | Poole et al.
of interest and number of fixations per area of interest should be (2004)
adjusted for text divided by the mean number of words in the text. This is
length necessary to separate out: (i) a higher fixation count

simply because there are more words to read, from (ii) a

higher fixation count because an item is actually harder

to recognise.
Gaze (also Gaze is usually the sum of all fixation durations withina | Mello-Thoms
referred to as prescribed area. It is best used to compare attention et al. (2004);
“dwell, fixation distributed between targets. It can also be used as a Hauland
cluster” and measure of anticipation in situation awareness if longer | (2003)
“fixation cycle”) | gazes fall on an area of interest before a possible event

occurring.
Time to first Faster times to first-fixation on an object or area mean Byrne etal.
fixation on-target | that it has better attention-getting properties. (1999)
Percentage of If a low proportion of participants is fixating an area that | Albert (2002)

On-target (all
target fixations)

Fixations on-target divided by total number of fixations.
A lower ratio indicates lower search efficiency.

Goldberg and
Kotval (1999)

Source: Poole and Ball (2004)

5.12 Think Aloud Technique and Eye Tracking
According to Hyrskykari et al (2008), for usability research, eye tracking data should be

combined with additional qualitative data because eye movements cannot always be
clearly interpreted without the participant providing context to the data. As referred
above, longer fixations can mean a user found a particular area interesting (Cowen et al,
2002), but on the other hand it can also mean that they found the area difficult to
interpret (Hyrskykari et al, 2008). Hence, it is important to attempt to supplement eye
tracking data with additional information gained from the participants about their
experiences (uncover previous experiences — critical decision method and video
recording the entire process). The participants are encouraged to speak or think out loud
while performing the tasks.
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Video cued Think Aloud Method [i] Stimulated participants to produce ‘manipulative’
and ‘visual’ comments, [ii] Stimulated participants to comment on usability problems
regarding ‘layout’ and ‘navigation’[iii] Produced less data (comments and words) than
eye movement cued Think Aloud method (Strandvall, 2008).

5.13 Eye tracking for web design

According to Granka et al. (2004), only a small number of studies have been conducted
on eye movement behaviour on web pages. Visual preferences of text and images have
been explored by two studies: Ellis et al. (1998). According to Ellis et al. (1998) study,
they conducted a pilot study of web page design to assess the value of eye tracking as a
usability evaluation technique. The results of this study indicated that users completed
the task more quickly on text-based screens; overall text was more powerful than

images.

Lewenstein et al. (2002) examined how users read on-line and off-line news. The results
of the study were that text was viewed more than images by readers who read on-line
news, whereas the opposite applied for readers who read off-line news. This study
demonstrates the usefulness of eye tracking in detecting fine user behaviour such as

visual search strategies.

Recent studies (i.e. Outing and Ruel, 2004, Pan et al. 2004) aim to understand the
factors that influence user’s visual-search behaviour. According to Pan et al. (2004)
study, some of these factors, such as individual differences, design characteristics of the
web pages, the order in which web pages are viewed and different tasks that were given
to the users to complete. Outing and Ruel (2004), extended their previous work
(Lewenstein et al. 2000) on how users read news websites. The results of their study
indicate that users navigate more on the upper part of news websites rather than on the
left or right of the page. Text size was found to be influential in terms of encouraging
focused viewing behaviour; smaller text drew more fixations while larger sizes
promoted lighter scanning. The users fixated more on headlines with large text rather
than headlines with small text. Above studies underline this need for the usage of eye

tracking in usability studies.
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5.14 Summary

In this chapter a brief discussion of the methodology was presented. The research aims
to provide new knowledge to the Hotel Industry concerning Cypriots online booking
behavior and the effect of this on customer retention. The underline research
methodology is based on an experimental evaluation of online behaviors using Applied
Cognitive Task Analysis (ACTA), Critical Decision Method (CDM) and Tobii Eye
Tracking Device. The main research target is to uncover customers’ during the decision
making process and their associated Customers Critical Information Requirements
(CCIRs).
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Research Methodology

6.1 Introduction

The objectives of this research are directed towards improving the design of online
hotel reservation systems through the analysis of the cognitive aspects that influence
the decision making patterns of online customers. Specifically, | am investigating the
cognitive aspects of online customers with the intention to improve the design to better

support their needs. For this purpose, this research aims to apply cognitive task

analysis techniques to identify and investigate the impact of critical cues of a web

interface on the efficacy of the customer decision making processes. Cognitive science

and human-computer interaction (HCI) researchers have been developing increasingly
powerful analysis methods. The purpose of these techniques was to analyze and model
the cognitive processes that gave rise to human task performance in specific domains,
as the basis for design and evaluation of computer-based systems and their user
interfaces. In accordance with the HCI perspective, Cognitive Task Analysis methods
such as the Applied Cognitive Task Analysis and the Critical Decision Method were
employed to make explicit the cognitive tasks, cues and decision points encountered as
they are manifested when the consumer is interacting with the online booking service.
As part of a multi-method research approach, the technological objectives concern the
direct measurement of eye movement patterns that inform the overall assessment of the
consumer's attention to specific cues generated from informational features on a
webpage. Additionally, verbal protocols were collected — think aloud method and
observational data (Eye tracking) so as to recognize usability problems and identify
customer’s critical information requirements. The process followed as to collect all data

is presented in the below figure.
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Figure 21: Collection of data

[ Demographics Questionnaire ]

1L

Pre-session interview for
previous experiences

Eye Tracking Session for real Think aloud method
time decision making process and Video Recording

Il

Post-session interview for
CCIRs and hotel’s website
usability

Source: Developed for the purposes of this study

The results from these methods will inform the (re) design of online booking interfaces
that capture and convert customer intentions into concrete bookings. Clearly, the value
of such a socio-technical approach is to pinpoint decision points and resolve decision
problems during the customer's execution of their cognitive tasks during an online

booking session.

The above approach and its associated methods guide to the redesign of the online

interface to achieve cognitive compatibility thereby avoiding customer dissonance

causing the prospective customer to click onto a competitor's website. The below figure

outlines the thesis research stages through the experiment.
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Figure 22: Thesis research stages diagram
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Source: Author
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6.2 Hotel Websites (case studies)

As referred above, the main task of this research was to investigate the customer’s
critical information requirements during the decision making process and usability
problems of the case study websites for the main hotels located in Cyprus. Additionally,
as the process was time-consuming it was impossible to search more than three
websites. In the European Union, similar hotel classes coding is used (1 star hotel:
tourist, 2 stars hotel: standard, 3 stars hotel: comfort, 4 stars hotel: superior and 5 stars
hotel: luxury). For this reason, three different hotel websites of same class range
(different locations) were randomly selected (from website of the Cyprus Tourism

Organization) for use in the research:

e Golden Bay (www.goldenbay.com.cy) Larnaca
e Paphos Amathus Hotel  (www.amathus-hotels.com/paphos) Paphos
e Limassol Amathus Hotel (www.amathus-hotels.com/_limassol) Limassol

European countries adopt a formal system of classification that is a coded form of
summary of the level of comfort and range of services provided from hotels in the
European Union (EU). According to the European Consumer Centers’ Network (2009),
hotels websites across the EU share a common facilities language that include quality of
services provided , general condition of the building, reception hall, accommodation,

toilets, food premises and the attitude and professionalism of the staff.

6.3 Participants

Although opinions vary about the optimal number of participants in a qualitative usability
study, usually 5-15 participants (depending on the test) are needed (Tobii, 2009). For the
purposes of this doctoral thesis, 25 participants were recruited for the Eye tracking survey,
which were composed of Bachelor Degree Students and Master Level Students. Some
participants had glasses or contact lenses but this was not an obstacle to tracking their eye
movements. It is important that all participants had never seen the tested hotel websites
before and it was their first experience with an eye-tracking study and device. All

participants reported that they used the Internet daily.
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6.4 Testing Procedure

The session began explaining the respondents the procedure, the interview part and what
they have to do during the eye tracking process. The participants were explained that the
questionnaire was divided into five parts; demographics, critical decision method
interview, applied cognitive task analysis questionnaire in combination with eye tracker,

critical information requirements and website usability evaluation.

Figure 23: Testing Procedure
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Pre-session interview: Critical Decision Method: creation of five tables providing information of
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.
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Eye Tracking b. Gaze plot analysis per participant per hotel website

a. Heat map: identify most ‘hot’ areas on websites
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c. Cluster analysis: introduce new areas of interest
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\ J /d. Eye Tracking Statistics (applicable for usability research:
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e Participant %
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[ Think aloud recording , Video Recording , Note Taking
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Usability records for eye tracking device: SPSS analysis of mean and standard deviation

[ Usability records for hotels websites

Source: Author
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6.5 Calibration

Before starting our experiment with the proposed hotel websites the respondent is asked to
look at specific points on the screen, also known as calibration dots. During this period
several images of the eyes are collected and analyzed. The resulting information is then
integrated in the eye model and the gaze point for each image sample is calculated. When
the procedure is finished the quality of the calibration is illustrated by green lines of

varying length.

6.6 Description and Coding of the qualitative data

Critical Decision Method Interviews were examined using a qualitative analysis technique
known as coding. According to Gibbs (2002), the coding is a way to organize data by
applying labels to portions of text from interview transcripts. The general analysis
processes follow two stages: description (summarize what happens during the online
decision method) and coding (systematically identifying key factors and relationships).
During description stage, a table was created with all respondents’ replies and then a
summary table. For the coding stage, it is going to set some possible replies from the
beginning as below (i.e.) Can you tell me a previous online experience during the last two
years? What was the purpose you went online? Online booking, Online banking, Online

purchasing, Online ticketing (e-ticketing), Other.

6.7 Testing Goodness of Data — Reliability

Cronbach’s Alpha is a reliability coefficient that indicates how well the items in a set are
positively correlated to one another. The closer Cronbach’s Alpha is to 1, the higher the
internal consistency reliability (Sekaran, 2000). Following the Reliability Statistics Table
as presented below, Cronbach’s Alpha is .880, thus the internal consistency reliability of

the measures used in the present research is considered good.
6.7.1 Calculation

For the purposes of this research | estimate to have a margin of error equal to 0.05 with

95% confidence.
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Case Processing Summany

| %
Cases  Walid 28 100,0
Excludeda 1] A
Total 24 100,0
a. Listwise deletion hased on all
variakles inthe procedure.
Reliability Statistics
Cranbach's Scale Statistics
Alphanﬁased Mean Variance | Std. Deviation | M oflterns
Cronhach's Standardized 02,68 13148,560 36,271 106
Alpha ltems I of lterms
880 805 106
Levels of confidence and associated z values
Level of confidence z values [K]
90% certain 1.65
959% certain 1.96
999% certain 2.57

Source: Saunders et al (2003, p: 466)

According to Sekaran (2003) the population mean can be estimated using the formula.

From a pilot sample of 25 respondents the sample mean found was (see Scale Statistics

Table) x=302.68 and Standard Deviation (SD) = 36.271. The sample mean x is a point
estimate of p, the populations mean.

u=X+KS =>p=302.68 £ 1.96x 0.05=> p=302.5

X
5 % = Standard Error
S=. S/n=>36.271/VI5=> S~ =7.25

5}: sin=> 7.25=36.271/Vn

The same process has been followed to find the sample:

n=25 to achieve a 95% confidence, the sample size needed is 25 respondents for interviews

and Eye tracking research part.
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6.8 Eye Tracking Web Usability

This research seeks to obtain a deep understanding of the cognitive factors and the CCIRs
in the customer’s DMP that influence online hotel reservations. Ocular indices (i.e.
MyTobii Eye Tracking Device) enable researchers to determine what abstracts a computer
user is indeed reading and viewing, for how long and in what order. This gives the
researcher the opportunity to extract more accurate conclusions regarding hotel websites
and what actually a potential client sees and what makes him to go to another hotel website
for his booking.Eye tracking is possible to trace a lot of CCIRs used and required during
the decision making process of any task (i.e. hotel booking). It is a useful tool in order to
open the ‘black box’ of online decision making and to study the computational processes

used by participants to make these decisions (Willemsen and Johnson 2009).

Rayner (1998), cited in Granka et al (2004), states that eye fixations are defined as a
spatially stable gaze lasting for approximately 200-300 milliseconds, during which visual
attention is directed to a specific area of the visual display. Fixations represent the
instances in which information acquisition and processing is able to occur and thus,

fixations are the indices for the evaluation of this research.

According to Ofcom Research Document (Ofcom, 2009), decision making can be the
result of two separate mental processes:

a. Reasoned decision making: bring to mind previous experiences and their conscious
evaluation. For the purposes of the research, Critical Decision Method is going to be used.
b. Heuristic decision making: in order to analyze the heuristic part, Applied Cognitive
Task Analysis in combination with Eye Tracking Device (MyTobii) is going to be used.

Following, Kominkova (2008); Haddioui and Khaldi (2011) eye tracking is the process of
measuring either the point of gaze (“where we are looking™) or the motion of an eye
relative to the head. According to MyTobii user manual, MyTobii eye control system
allows a research respondent to interact directly with objects (i.e. websites) on a computer
screen simply by looking at them. MyTobii is based on an eye tracking technology, which
keeps track of the user’s gaze as well as the location of objects on the screen and estimates

what actions the user intends to initiate based on the eye movements.
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Tracking people’s eye movements benefit Human — Computer Interaction and researchers
to understand visual based information processing and the factors impact the whole
process. According to Goldberg and Wichansky (2003), most commercial eye-tracking
systems available today measure point-of-regard by the “corneal- reflection /pupil-centre”
method. Poole and Ball (2005), eye trackers usually consist of a standard desktop computer
with an infrared camera mounted beneath (or next to) a display monitor, with image
processing software to locate and identify the features of the eye used for tracking. In
operation, infrared light from an LED embedded in the infrared camera is first directed into
the eye to create strong reflections in target eye features to make them easier to track. The
light enters the retina and a large proportion of it is reflected back, making the pupil appear
as a bright, well defined disc (known as the “bright pupil” effect). The corneal reflection
(or first Purkinje image) is also generated by the infrared light, appearing as a small, but

sharp, glint (Figure below).

Figure 24: Corneal reflection and bright pupil as seen in the infrared camera image

Bright pupil Corneal reflection

Source: Haddioui and Khaldi (2011)

Calibration of the equipment is necessary because there are differences in the size and
shape of individuals’ eyes. It is proposed that calibration should be repeated throughout

testing to maintain an accurate record (Poole and Ball, 2005, Haddioui and Khaldi 2011).

Large offsets (long green lines, Figure below) can be caused by various factors such as, the
user not actually focusing on the point, the user being distracted during the calibration or
the eye tracker not being set up correctly. It is important that a video camera was recording
the entire process of the participants in order to give control to the researcher and in order

to capture any un-said cues.
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Figure 25: The Tobii x50 can do eye tracking at gaze angle up to 35° out from the
center of the built in camera
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6.8.1 Apparatus: The research was performed with a Tobii x50 eye tracker that should be
placed below the screen (or the surface that is to be studied), vertically aligned with the
center of the screen, horizontally aligned with the screen in two directions (thereby leaving
only one angle of rotation allowed), placed as close below the screen as possible, placed so
that the person sitting in front of the eye tracker will sit at an approximate distance of 61
cm (or 24 inches) from the eye tracker, placed so that the gaze angle of the person being
eye tracked never will exceed 35° as long as he looks at the screen, this allows for eye
tracking on a 21” TFT screen if the Tobii x50 is set up right in front of this screen
(tobii.com). As a result, the participants could move freely in the limited area that the

tracking system can record their eye movements.

Eye Tracking tests were performed in Psychology Laboratory of European University,
Nicosia (Figure 26). The Laboratory is divided into two rooms with a window in the
middle. One of them is the Tobii Room, having a computer with an eye tracker device and
screen recording capabilities (Model Tobiix50), a conference table that interviews, brain
storming and other surveys are prepared. The other room is the operator room, where the
participants and the screen of the Tobii test are observed. Additionally, this room has
microphones, amplifiers and computers for further analysis. It is important that Tobii room
is soundproof. Moreover, a video camera was used so as to capture as much information as

possible during recording and to capture all think aloud data from respondents.
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Figure 26: Psychology Laboratory of European University, 2010
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6.9 Eye Tracking Limitations

According to Duchowski (2003), one of the main limitations of eye-tracking is the
sampling rate, which can reduce the accuracy by ignoring the micro saccades. Though, the
micro saccades are unlikely to be of use in usability (Harrison, 2008). Another problem
when using eye-tracking for dynamic stimuli such as websites is the problem caused by
scrolling of screens and the recording of xy coordinates. However, current software
compensates for scrolling activity to ensure the gaze plot is on the appropriate area of the
website (Tobii, 2007). Eye data can also be missed because of blinks, resulting in invalid
entries (Renshaw, 2004). As with any type of software, system errors can also result in
incomplete data sets (Harrison, 2008). There are still questions about eye-tracking that
remain largely unanswered such as how can be determined whether someone is attending
to or processing the information in their foveal focus (Renshaw et al, 2006). For this study,
in order to overcome this limitation, think aloud method and video recordings were
applied. Participants were asked to say whatever they are thinking, looking, doing and

feeling as they go about their decision making process for the hotel reservation.
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6.10 Research Approach Used / Design Science

As discussed above in Chapter 5, Literature Review, design science seeks to create what is
effective. Additionally, the artefact must either solve a problem or provide a more effective
solution. Design science is all about design, build and evaluate. As a result, for the
purposes of this study | had to design an approach in order to get CCIRs, redesign the
websites and evaluate them. Artefacts can be constructed, models, methods and
installations. In this research, the artefact is the method developed in order to get CCIRs. A
method defines process and guidance on how to identify the CCIRs, redesign them and

keep the users engaged.

6.11 Data Analysis

Due to huge collected data, the entire data analysis was designed so that to analyze it
following interview’s structure. The main purpose of the data analysis was to identify the
Customer’s Critical Information Requirements that influence online decision making
process of the participants. Various analyses were performed so as to capture as much
information as possible from different aspects and different time periods of participants.

6.11.1 Primarily, the critical decision method was used to gain a picture of the previous
online experiences of the participants. Six tables were created representing the six steps of
the CDM process. Qualitative analysis was undertaken to determine the findings. During
the interview, the participants were requested to think back to an incident (previous online
experience) that occurred in the last two years in which they had to make critical decisions
regarding online booking (not necessarily hotel reservation, booking can be for tickets,
online banking, online purchasing etc). Critical Decision Method data analysis into 4 steps:

1. Transcription of the (voice or video) recorded information into a text-based format.

2. Coding.

3. Once coding is completed, is planned to organize the data from the transcripts into a
format that summarizes and categorizes the data.

4. Compare the formatted results for each of the expert knowledge elicitations into a
summary table and verify that the formatted results reflect the knowledge representation of

the task area.
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Table 7: Critical Decision Method Probes

Cognitive Cue

Question

Goal specification

What did you expect to find during the information search for a hotel booking?

Goal identification

During the information search process for a hotel, did you search for specific
facilities?

Expectancy Were you expecting to use the Internet for your Information Search Process?
Influence of At Information Search stage were you uncertain about either the reliability of
uncertainty information you had available?

Information What was the most important piece of information earned that you used to
integration formulate the decision?

Situation awareness
Missing Information
Decision blocking

Did you use all the information available to you when formulating the decision?
Was there any information missing that you need it to proceed?

Was there any stage during the Information Search process in which you found it
difficult to process?

6.11.2 Secondly, analysis of the real-time decision making (ACTA) process was
performed using both statistical methods of means and standard deviations and eye tracker
results; the questions of the ACTA focused on initial impressions, searching and scanning

of hotels homepages, reservation pages and booking pages.

During this part the respondents had to follow some tasks — real-time decision making
process (via eye tracker) to search, evaluate and decide to book a hotel and then after they
decide from which hotel they want to book, they have to state it and then answer nineteen
5-point Likert questions; divided to three-following decision making process stages. Then
they had to answer 5 questions concerning the usability of the eye tracking technique. The
tasks were the same for all websites; search among the three 5* hotels located in Cyprus
(Larnaca Golden Bay, Paphos Amathus Beach Hotel and Limassol Amathus Beach Hotel)
and book vacations for you and your partner (or family) for the period 1-8/12/2010. For
each hotel website they visit they were requested to follow the below process:

“a. Go to online booking section offered from the hotel, b. Enter the booking period I-
8/12/2010, c. Search availability, d. Search availability in bedrooms, e. Search availability
in meals, f. If hotel meets your expectations, please proceed to booking check out, g. If you
decide to leave the hotel’s website, please report the reason and proceed to the next hotel.
For each hotel, please answer the below questionnaire-rate from 1-5 where is 1 is strongly
disagree and 5 is strongly agree. During the process participants were kindly requested to
talk aloud and the entire process is video recorded, i.e. what they are trying to do, why

>

they took an action.’
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These tasks covered different kinds of online users interactions during their online decision
making process; searching, usage of navigation from one page of the website to the other,
scanning of hotel’s photos, scanning text and information provided, reading etc., that
expected to demonstrate various customer’s critical information requirements and usability

problems.

6.11.2.1 Think Aloud A small monitor on the bottom left hand side of the screen was used
in order to ensure that the eyes were recorded correctly during the entire process and as a
result avoid any biases. Additionally, during the entire process a video camera was used in
order to record what the participants were doing and why, what they thought of the
website, if they were searching for something specific, if they found something missing or
unclear (think aloud). Identified usability problems and comments were picked out and
finally compared. In previous usability research on website interface design [Eger et al,
2007; Van den Haak, 2003], six usability problem categories were identified — Table 8:
Categories used for categorizing usability comments. Three of them were selected and

used to categorize usability comments in the study presented in this research.

Table 8: Categories used for categorizing usability comments

Layout Inability to detect something in the screen that they need to find

Feedback The user does not receive relevant feedback or it is inconsistent with what the user expects

Data Entry | Problems with entering information

Source: Tobii Manual (2009)

6.11.3 Eye Tracking Method and Analysis Metrics: Applied Cognitive Task Analysis of
the three selected hotel websites was tested with an eye tracking device; this methodology

measures and evaluates the eye movements and examines the visual attention of the users.

6.11.3.1 Areas of Interest (AOI) The four top areas in the search results are defined as AOI
2, AOI 3 and AOI 4, respectively. The ability to define specific AOIs gives the researcher
ability to analyze the percentage of users fixating on a particular element and the length of
their stay on that feature. Time to first fixation and fixation duration are powerful metrics
to begin to understand how viewers distribute their attention across a webpage

(www.oneupweb.com).
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Figure 27: AOI - Golden Bay Hotel — Larnaca

ancaia | EAacs| Pyccemh | Deutach | i |13y | ~J3| Romana —

Home page: AOI1 Horizontal Bar: Area, rooms, location etc, AOI2 Book now, AOI3

IMPORTANT NOTICE: THE HOTEL WILL BE CLOS pgi s ] EXTENSIVE RENOVATIONS FROM 08/11/2010
UNTIL n= T302/2011

Promotional rates, AOI4 Important notice “The hotel will be closed for extensive
renovations from 8/11/2010 until 13/02/2011”. Reservation page AOI1 Booking dates,

AOI2 Calendar, AOI3 Notice from Hotel “We regret we cannot offer you any rooms for

the requested search criteria. Please modify your search.

Figure 28: AOI - Limassol Amathus Hotel

tacaboot

Home page: AOI1 Horizontal Bar Area, rooms, location etc, AOI2 Book now, AOI3

Facilities etc. Reservation page AOI1 Rates and Reservations, Facilities, Logo etc, AOI2

Photo, Amend/Cancel reservation AOI3 Booking Process

Figure 29: AOI -Paphos Amathus Beach Hotel

facebook

Home page AOI1 Horizontal Bar: Area, rooms, location, AOI2 Book now, AOI3 Hotel
Facilities etc. Reservation page AOI1 Rates and Reservations, Facilities, Logo, AOI2

Photo, Amend/Cancel reservation, AOI3 Booking Process
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Figure 30: Schematic representation of eye tracking process

Applied
cognitive
tazk analysis

Source: Author

Presented below are the many eye-movement based metrics used to meet the study’s

objectives:

6.11.3.2 Gaze plots of scanpath image fixations were represented by dots; larger dots
mean longer fixation time (fixation duration) whereas the number in the dots represents the
order of the fixation. It is important that during this phase, additional gaze plots were
performed in order to identify where respondents’ eye stopped first; this showed the

attention of the participants during the first five seconds.
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6.11.3.3 Heat maps were performed in order to identify more clearly the amount of
fixations participants made in certain areas of the webpage or for how long they fixated in
the specific area. Red showed the highest number of fixations or longer time and green the
least. The areas with no colour on the heat maps showed that the participants did not fixate

in the area.

6.11.3.4 Clusters this eye tracking metric produced very interesting results; clustering of
fixation data produced additional Areas of Interest; cluster provided areas with a high

concentration of fixation points.

6.11.3.5 Eye tracking metrics Then, eye tracking metrics were performed included in
Tobii Studio. These were produced due to participants’ fixations. The following metrics

were produced for the purposes of this study (average was presented as well):

(a) Time to first fixation — are the Areas of Interest able to pull attention quickly: is the
time in seconds from when the stimulus was shown until the start of the first fixation
within an AOL.

(b) Fixation length — How much attention did the Areas of Interest got compared to other
areas? Or How long was the Areas of Interest considered? is the length of the fixations in
seconds within an AOI, if during the recording, the participant returns to the same media
element, the new fixations on the media will also be included in the calculations of the
metric.

(c) Observation length — How many times did the participants look at the Areas of
Interests? Is the total time in seconds for every time a person has looked within an AOI,
starting with a fixation inside the AOI and ending with a fixation outside the AOI.

(d) Participant % - How quickly did the Areas of Interest manage to pull attention? Or how
many of the Areas of Interest noticed? Is the percentage of participants that have fixated
at least once within an AOI?

(e) Mouse click count is the number of mouse clicks within the same AOI and

(f) Observation count is the number of visits and re-visits to an AOI. Each individual visit
is defined as the interval of time between the first fixation on the AOI and the next fixation
outside the AOI.
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6.11.4 Thirdly, the Critical Information Requirements table was produced following next
part of the questionnaire; the table was prepared in order to provide what participants asked
regarding ‘required info’, ‘missing info in information search stage’, ‘expectations’,
‘missing information in the evaluation of alternatives’, ‘identify key information’ and
‘missing information on booking stage’. Three questions were used for each decision
making process step asking for any missing information and in case respondent left the
website at this stage, to state the reason.

6.11.5 Finally, usability means and standard deviations — tests performed via SPSS
statistical program were performed for websites usability per hotel. Participants were
asked to evaluate each website (not only the one they wish to book) using a 5-point Likert
concerning its usability. Participants spent on average 30-45 minutes performing the tasks
and answering the questionnaire. Analysis of website usability was as referred above a set
of 10 SUS questions that were used after participants’ real time search of websites. This
procedure was repeated for the three websites visited.

Scoring is simple and normalized to a 100 point scale (Figure 31). There is a possible score
per question of either 0, 1, 2, 3, or 4. In order to ensure no bias towards any of the
statements with respect to agreement or disagreement, questions 1, 3, 5, 7, and 9 give more
points to Strong Agreement (ie Strong Agreement = 4 points), while questions 2, 4, 6, 8,
and 10 give more points to Strong Disagreement (ie Strong Disagreement = 4 points).of
SUS. To calculate the SUS score, first sum the score contributions from each item. Each
item's score contribution will range from 0 to 4. For items 1,3,5,7,and 9 the score
contribution is the scale position minus 1. For items 2,4,6,8 and 10, the contribution is 5
minus the scale position. Multiply the sum of the scores by 2.5 to obtain the overall value
of SUS. The total score should be between 0 and 100. The higher the score, the more
usable the website is. Any value around 60 and above is considered as good usability. Any
value from 0-50, is grade scale F-E, the acceptability range is not acceptable and poor,
between 51-74 (D-C) usability is ok to good and from 74-100 (B-A) is excellent to best
imaginable.
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Figure 31: SUS Schematic Score
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Source: Brooke, J. (1996)
6.12 Pilot Study

Initially two pilot studies were performed to test the validity of the research instrument and
the experiment prior to proceeding with the actual data collection. The original idea was
the participant to freely search the internet to find a hotel in Cyprus for his holidays;
however when this was tried in pilot, there was a mass of webs impossible to cross check
them via Eye tracking. Then it was proposed to use 10 hotels, but it took participant too
much time to search them all and as a result forget the information provided for each hotel,
this influence the decision making process of the users as they got bored and to stop the
process earlier. Then it has been decided to use three similar star rated hotels (Five Star
Hotels), one from Limassol (Amathus Limassol), one from Paphos (Paphos Amathus
Beach Hotel) and one from Larnaca (Golden Bay); cities in Cyprus on the coast, same star
rating category and similar facilities.

6.12.1 Pilot Study 1(Participant 1)

Pilot Study 1, took place in Nicosia, European University, where the Eye Detector Device
is located. The pilot was on the 5™ of May, 2010 and the participant was a University
Student, Master Level, 23 years old. He was an experienced user of computers and he had
previous experiences with online booking, online banking and online purchasing.
Participant 1 main responses after pilot he has his own Tourist Office hence very familiar
with the online booking procedure and experience. He is using both offline (agents, hotels
brochure and front office) and online channels and he uses his own visa to pay online. He
prefers online booking because is cheaper, faster and more convenient. The search machine
he repeatedly uses is google.com and he mentioned that information provided is reliable.
During the information search he is mainly looking for better deals and the facilities he

seeks in a hotel is spa, gym, swimming pool, room service, double beds, bed and breakfast
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package and satisfactory star rating. His main concern during information search,
evaluation of alternatives and the final decision is the price. He preferred to book his
holidays in the Amathus Beech Hotel. A lot of questions were changed in the interview so
as to make it smaller and easier. At the beginning the interview was too big repeating
similar questions again and again; hence many of them were taken out making the
questionnaire smaller, easier and more convenient. In total twenty questions were taken
out. Three questions were kept and used to analyze the CCIRs. There was no problem in
language and eye tracker usage. However, there was a problem with the Eye Detector
Device in relation to the respondent’s position. In many cases the eye tracker could not
detect respondent’s eyes and as a result did not detect all hotel websites. In order to
overcome this problem, Eye tracking offers a small screen that shows all the time, whether

the eye movements are detected or not.

6.12.2 Pilot Study 2 (Participants 2)

Pilot Study 2, took place in Nicosia, European University where the Eye Detector Device
is located. The pilot was on the 18" of June, 2010 and the participants were Physics
Professor 28 years old, Master Degree holder and a General Manager of a private
company, 29 years old, and holder of two Master Degrees. Both respondents are
experienced users of computers and they had previous experiences with online booking
and online purchasing. The respondents advised that the questionnaire should be friendlier
and make more of the open questions close; as a result new tables were created (see
Questionnaire in appendices 3 and 5 Critical Decision Method Interview Questions step
five) making the questionnaire more users — friendly and convenient. At this stage the
design of the questionnaire was revised, not the questions. There was no problem in
language and eye tracker usage. After Pilot I, the eye-detector has been used during the

whole process; in order not to miss respondents’ eye movements.

The first respondent of the pilot 11, uses the internet to buy air tickets, to purchase clothes
and to book hotels. He uses telephone catalogues to find hotels contact details and cross
internet information. He prefers offline booking before of personal communication,
additional information and service. He uses ebay very often because of reliable sellers and

information. Price pays a vital role in his final decision and he never had a bad experience
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with internet. He feels nervous when he uses online payment methods because of fraud.
During the information search and evaluation of alternatives he always double check the
other websites and offline channels so as to be 100% sure that he took the right decision.
He chose Amathus Beach Hotel to book his vacation because of the information available
from the hotel, facilities and availability. He is asking for a hotel that gives package that
includes bed and breakfast and in many cases half or full board. Second respondent
reported same concerns as Participant 1, however, he provided an additional stage in his
online decision making process: information search via the internet, evaluation of
alternatives, booking, check with her bank for the correct charge; in case of fraud

immediate response to the bank.

6.13 Summary

The critical incident technique consists of a set of procedures for collecting direct
observations of human behaviour in such a way as to facilitate their potential usefulness in
solving practical problems and developing broad psychological principles. The Critical
Decision Method (see chapter 4 for additional literature) used for the purposes of the
research was prepared in order to facilitate the research with these ‘probes’ that are behind
of the decision making process steps. In order to investigate the present decision making
process, Applied Cognitive Task Analysis was developed and investigated using Eye
Tracking Device so as to investigate in depth the real behaviour of participants when they

come to book online.

Finally, customer’s critical information requirements were analyzed in order to facilitate
hotel websites providing the factors that customer pay attention when they surf online and
keep the interest of their potential customers. Critical information requirements are the
pieces of information customers need to make appropriate decisions. The implementation
of this information will be used to upgrade the hotel’s website presentation and the

information provided.

Proper combination of eye tracking with other techniques (i.e. Critical decision Method,

Applied Cognitive Task Analysis that were used for the purposes of this study), richer data
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was captured in order to understand in a deeper level the critical customer information
requirements that influence users during their online decision making process. This will
provide records for future studies and useful redesigning criteria for hotel — and not only

webpages.

Semi-structured questionnaires, interviews and Eye Tracking Device (Tobii) were used as
the primary instrument for collecting the primary data. This was performed after a series of
experimental evaluations of the interaction of users with a number of online hotel booking
systems. For the identification of the cognitive aspects of the customers it was used a
specialized Eye Tracking Device. The purpose of the Eye Tracking Device was to identify
eye fixations of participants on features of the online hotel reservation systems.

Initially two pilot studies were performed to test the validity of the research instrument and

the experiment prior to proceeding with the actual data collection.

The data collection was based on experiments using a number of different online hotel
reservation systems (three hotel websites) in Cyprus. Results from the experiment inform
the redesign of the interface by refining the information requirements of the online

reservation system.

The researcher selected participants from all areas of Cyprus. During the experiments, it
was investigated both external and internal aspects and the relationship between them. All
factors that influence customers' decision are identified- through the combination of
subjective and objective data collection that emerge from the questionnaires and the

behavioural analysis through the eye tracking.
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Analysis of Data

7.1 Introduction

This chapter reviews and analyzes the data received from the twenty five participants.
Main target is from the results to identify these customers critical information requirements
that influence their decision making process when they come to use online systems for
their hotel booking. Twenty-five participants answered the demographics part of the
questionnaire, the interview part of the critical decision method, used the Tobii Eye
Tracking Device so as to decide which hotel they wish to book for their vacations in
combination with an applied cognitive task analysis questionnaire, answered some open
questions regarding additional customers critical information requirements and finally
evaluated websites’ usability. During Eye Tracking process, they were video recorded and
the ‘think aloud’ method was used to capture any additional data not captured by the
tracking device and questionnaires.

As referred in previous chapters three hotels were selected for the research. One of them,
the Golden Bay Larnaca, was closed during the requested booking period, as a result main
target for the participants was to capture this message from the hotel but in case they were
attracted from the webpage to proceed with information search. As a result only the two
remaining hotels were selected from participants for booking; all three hotels were rated in

terms of their usability.

Analysis of data starts with the demographics of participants participated in the study.

Their age, education status, gender, income, marital status and occupation can show in
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further research if these demographics influence customers’ online decision making
process. In this study, an analysis was made on customers’ critical information
requirements independent of any demographic factor. Critical Decision Method is the next
method analysed in order to identify previous experiences of the participants. Past
experiences influence present and future customers’ critical information requirements and
can lead their present decision making process. A bad previous experience will make them
more cautious when they come to use any purchase on the Web. Then real time decision
making process was analysed via various ways. Applied Cognitive Task Analysis in
combination with eye tracking provides a deeper picture of how users behave when they
come to book online a hotel, present critical customers’ information requirements that
formulate their final decision. What they are looking for, is the information available or
not, is it placed in an expected area on the webpage? Think aloud method and video
recording were applied the same time in order to capture additional CCIRs that are in
customers’ head during the process. The eye tracking provided information regarding areas
of interest, gaze plot in terms of the sequence followed by each participant during their
process, heat maps that clearly demonstrate the hottest areas on the screen and various
statistics in terms of time spent or not spent in each area of interest. Usability analysis
followed in order to take CCIRs in terms of websites present usability and design. All these
analyses of data synthesizes the base for the websites’ redesign. After the analysis of the
data, discussion of the results is provided in order to give a logical explanation about the

findings derived from the analysis.

7.2 Demographics of the Participants

Users of the study are a representative sample of the population, as they are people coming
from different environments. Different ages, education and marital status, different income
levels and from various work backgrounds comprise the team of the participants used for

the study. Table 9 is a summary of the demographics of the participants.
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Table 9: Participants Demographics Summary

Age Under 15 15-24 25-34 35-44 45-54 55 +
. College / Masters

Education grlmary Secondary High School Techr?ical Bachelors Degree

chool School Degree -

School or higher
Gender Male Female
Income Less than 1000-2000 2000-4000 More than
1000 Euros Euros Euros 4000 Euros
gﬂt:{l:tsal Single Married Other
. Government Stgff in .
Occupation officer private Student Housewife Other
company

The majority of the participants are females (14) compared to 11 males. Seventeen
participants are single and majority of them have age 15-24 years old. Eight participants
are married and seventeen are single. Many of the respondents (11) hold Bachelors Degree

and four respondents hold a Masters Degree.

The majority of the respondents is University Students (16), some of them, staff in private
company (7), one housewife and one professor. Income of 16 participants is less then
€1.000, six of them have income €1.000-€2.000 and one respondent €2.000-€4.000.

7.3 Critical Decision Method (CDM)

The purpose of the CDM is to systematically uncover the decision making requirements
and cognitive processes used by the respondents. The analysis follows the steps of the
CDM outlined in Chapter 6, the Methodology chapter. First Sweep (Table in Appendix 5)
Incident identification and selection: following the results of step one of critical decision
method, 21 participants had previous online experience where 3 of them had a bad
previous experience. According to Figure 32, five participants’ previous experiences were
on air-ticketing, three on computer / pc software, nine on hotel reservation and four of
them on clothing purchasing. Seventeen out twenty-one participants who had previous
online experience needed no assistance during their online transaction, while two of them

took assistance from their friends and two from their family.
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Figure 32: Critical Decision Method: previous online purchasing experience
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Having established the most memorable (best and worst) experiences, then it was outlined
the associated decision making process undertaken by the respondents. The following
results are extracted from Appendix 5. Sixteen participants followed the same sequence of
cognitive actions during their booking process: information search, evaluation of
alternatives, purchase. Three of them followed the same sequence, but included an extra
one: information search, evaluation of alternatives, purchase, confirm with the bank. One
participant followed an immediate search of the brand and booking and one participant
search for information, evaluate the alternatives, discuss with his family and then book.
Eighteen participants used as their main information source the internet and only three
used agents. Fourteen participants paid with internet visa (i.e. paypal) their transaction, six
with visa and one with his debit card. Participants’ decision making process behaviour in
their previous experiences verbally mentioned during the CDM interview is the same as
the original decision making process model presented in Chapter 2, Literature Review of
Blackwell et al., 2006.
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Eight participants that had previous online experience reported that main offline benefit
was the personal communication, four of them stated the safety, personal communication
and cash payment, five of them reported safety, three users reported safety and cash
payment, one reported the safety and personal communication. Fourteen participants
reported as main online benefits the easy and fast, two participants state that is fast, three
of them state that is fast, easy and convenient, two of them reported as the main online
benefit the fast and convenient. Previous customers’ critical information requirements that
drive participants’ decision and caused a good or a bad experience are the piece of

information that formulate the base for the website redesign.

Second Sweep, Timeline verification and decision point identification

The participants were asked for a second time to go back through the incident in order to
structure and organize the incident into ordered segments. The aim of this is to give us a
clear picture of the incident and its associated events. Twenty participants used the Google
as their main search machine while only one used the Internet Explorer. Twenty
participants found the information provided as reliable; only one found it unreliable.
Sixteen participants confirmed the information while five did not confirm it. The majority
of participants (16), referred as their first action to discuss with their family while five
reported that they decide their own. Finally, sixteen participants reported that they did not
have any concerns for their decisions while five replied that they had concerns for their
decision. The second sweep of CDM gave optimistic results regarding participants’
behaviour in their past online purchases. Almost all participants found the online
information reliable and most of them confirm it, indeed the information was reliable as it
was cross checked. Additionally, due to culturalistic characteristics of Cypriots, family

plays an important role in their decisions.

Third Sweep, Progressive, Deeping and the Story Behind the Story

During this sweep the analyst lets the participant back over each identified segment
(decision making process) of the incident, while employing probes designed to focus
attention on particular cognitive aspects of the incident. According to this step, participants
provided different information search concerns; evaluation of alternatives concerns and

purchase concerns. Nine participants reported ‘availability’ as their main information
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search concern, three of them stated the ‘offers’, two users reported the ‘validity’, one
participant was uncertain for the ‘information provided’ and one user was concerned about
‘risk’. As main evaluation of alternative concern, the majority of users reported if their
choice was ‘good enough’. Three participants reported the ‘price and quality’. Finally, the
majority of respondents reported as their main purchase concern the ‘SSL’, six respondents
the risk and four participants the payment / credit card. All these past experience
customers’ critical information requirements are taken into consideration in (re)design

procedure.

Fourth Sweep, “What If”” Queries

This sweep helps to uncover where the decision process might break down. According to
Hann et al (2003), it points out vulnerabilities of a process, but also highlights where
expertise is required. All participants were happy with their final decision and they
believed that via online booking they saved time and money. All tables of CDM that are in
Appendix 5 gave valuable information regarding the previous online decision making
process of the respondents. Participants in information search stage expect to find price,
facilities, quality, location, availability, positive customers’ reviews and nice website
presentation. In evaluation of alternatives, users’ stated availability, cost, price, quality,
better alternative option, bedroom information and positive customers’ reviews. The
majority of the respondent request as main hotel facility the bed and breakfast in both
decision making stages, they expect to use the internet for their information search and
evaluation of alternatives process and they were uncertain about either the reliability of
information and alternatives provided. All this information taken from this part constitute
customers critical information requirements and need to be taken into serious consideration
from hoteliers as these influence users final decisions. For the majority of them most
important information at all stages of their decision making process so as to formulate a
decision was the price and they used all available information so as to formulate a
decision and to evaluate alternatives. The majority of the respondents replied that they did
not find any missing information at all stages and that they did not find any difficulties in
processing. The only missing information stated from some participants was location
information. Sixteen participants reported that they had considered other alternatives (i.e.
agents, direct booking etc) during their online decision making process while only five

users did not. Nineteen users considered other hotel websites during their evaluation of
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alternatives process compared to only two participants who did not. Twelve users believe
that someone else in the same position would do the process differently and twelve
participants believe that they could have taken different action i.e. offline booking. All
participants replied that they were confident with the decision they have made. This sweep
gives additional information where a website loses a potential booker (leave the webpage)
or keeping him happy by serving all his critical information requirements and gains the

booking (lookers into bookers).

7.4 Applied Cognitive Task Analysis — Present Decision Making Process

This constitutes the main research part as for the analysis, eye tracking device has been
used. The purpose of the methods is to systematically uncover the customers’ critical
information requirements and cognitive processes used by participants during their online
decision making process to book a hotel. As explained in the Methodology Part, at this
stage each participant used the eye tracking device in order to search and formulate a
booking decision among the three randomly chosen hotels and then they had to state from
which hotel is more likely to book their vacations. Participants were not obliged to visit all
hotel websites. Then they were requested to reply to a series of questions (divided into
information search, evaluation of alternatives and online booking). As referred in the
methodology part, participants initially search all three websites and then were asked to

select one hotel for their vacations booking (Table 10).

Table 10: Participants’ hotel decision to book their vacations

Part. | Hotel Chosen to Book 13 | Limassol Amathus Hotel
1 Limassol Amathus Hotel 14 | Limassol Amathus Hotel
2 Paphos Amathus Beach Hotel 15 | Limassol Amathus Hotel
3 Limassol Amathus Hotel 16 | Limassol Amathus Hotel
4 Paphos Amathus Beach Hotel 17 | Limassol Amathus Hotel
5 Limassol Amathus Hotel 18 | Paphos Amathus Beach Hotel
6 Paphos Amathus Beach Hotel 19 | Limassol Amathus Hotel
7 Paphos Amathus Beach Hotel 20 | Limassol Amathus Hotel
8 Paphos Amathus Beach Hotel 21 | Limassol Amathus Hotel
9 Limassol Amathus Hotel 22 | Limassol Amathus Hotel
10 Limassol Amathus Hotel 23 | Limassol Amathus Hotel
11 Limassol Amathus Hotel 24 | Paphos Amathus Beach Hotel
12 Limassol Amathus Hotel 25 | Paphos Amathus Beach Hotel
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Following Table 10, the majority of the participants (17) had chosen Limassol Amathus

Hotel to book their vacations. Eight participants had chosen Paphos Amathus Hotel for

their vacations; it was expected from the beginning that due to non-availability, Golden

Bay was not selected by participants.

7.4.1 Step One: Information Search

Two descriptive statistics tables (Table 11a and Table 11b) were produced in terms of

participant’s information search evaluation. Participants were asked after the experiment

they implement with the eye tracking to decide which hotel they are willing to book for

their accommodation and rate it in terms of all decision making process steps.

Table 11a: ACTA: Step One: Paphos Amathus Information Search

[Descriptive Statistics N | Min |Max | Mean | S.D
Before you decide to book a hotel you search all alternatives. 8 4 5| 4,62 ,518
;’;tz’flte gives you information about credit card security and personal 8 1 5| 325| 1165
The sn_e gives you the opportunity to search for various information 8 2 5 413| 1126
regarding hotel bedrooms

The S|t_e gives you '_[h_e_opportumty to search for various information 8 2 5 413| 1126
regarding hotel facilities

The site gives you the opportunity to search for various information

regarding better packages and offers 8 1 5| 388| 135
The 5|t_e gives you th_e opportunity to search for various information 8 1 4l 325| 1035
regarding hotel location

The site allows you a refund in the event of cancellation 8 1 4 3,001 ,926
\Valid N (listwise) 8

Table 11b: ACTA: Step One: Limassol Amathus Information Search

[Descriptive Statistics N | Min [Max | Mean | S.D
Before you decide to book a hotel you search all alternatives. 17 1 5 4,531 1,007
;jr;tzglte gives you information about credit card security and personal 17 2 5 3.04| 1,029
The 5|t_e gives you the opportunity to search for various information 17 4 5| 447 514
regarding hotel bedrooms

The site gives you Fh_e_opportumty to search for various information 17 3 5| 447| 624
regarding hotel facilities

The site gives you the opportunity to search for various information 17 4 5| 424 437
regarding better packages and offers

The site gives you thfe opportunity to search for various information 17 5 5| 200 866
regarding hotel location

The site allows you a refund in the event of cancellation 17 2 5 3,59 ,939
\Valid N (listwise) 17

With reference to the mean data, participants found that in Paphos Amathus there was

missing information in four variables “The site gives you information about credit card
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security and personal data”, “The site gives you the opportunity to search for various
information regarding better packages and offers”, “The site gives you the opportunity to
search for various information regarding hotel location” and “The site allows you a refund
in the event of cancellation”. Scoring on these variables varies between 3-3.88 showing
that information requirements were not met. For Limassol Amathus , two variables were
between 3.59-3.94, “The site gives you information about credit card security and personal
data” and “The site allows you a refund in the event of cancellation” again showing that
there was missing information there. These were taken into consideration in redesigning

procedure.

7.4.2 Step Two: Evaluation of Alternatives
Table 12a: ACTA: Step Two:Paphos Amathus Evaluation of Alternatives

|Descriptive Statistics N | Min [Max [ Mean | S.D
This site allows you alternative options for room type 8 3 5| 4,38] ,744
Iigl\il)sne allows you alternative options for room location (inland, side, sea 8 3 5| 383| 835
This site allows you alternative options for meal 8 3 51 4,13] ,991
This site allows you alternative options for payment methods (credit card,

debit -electron, paypal etc) 8 3 5 4,25 886
Valid N (listwise) 8

Table 12b: ACTA: Step Two:Limassol Amathus Evaluation of Alternatives

[Descriptive Statistics N | Min |Max | Mean | S.D
This site allows you alternative options for room type 17 3 5| 4,47| 717
Iir;l\il)sne allows you alternative options for room location (inland, side, sea 17 3 5| 50| 712
This site allows you alternative options for meal 17 3 5| 4,24| ,831
Th|§ site allows you alternative options for payment methods (credit card, 17 2 5 3.04| 899
debit -electron, paypal etc)

\Valid N (listwise) 17

During the evaluation of alternatives (Tables 12a and 12b) descriptive statistics analysis,
additional critical customer information requirements were identified. In Paphos Amathus
variable “This site allows you alternative options for room location” M=3.88 and at
Limassol Amathus, variable “This site allows you alternative options for payment methods
(credit card, debit -electron, paypal etc)”, M=3.94. Both of them were redesigned and
confirmed via validity study.
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7.4.3 Step Three: Online Booking
Table 13a: ACTA: Step Three: Paphos Amathus Online Booking

[Descriptive Statistics N | Min | Max | Mean | S.D
Remember the process you followed when you book through the Internet 8 1 5| 350| 1195
in the past. It is the same with the existing one ’ '

It is easy to fill in the reservation form 8 3 5 4,00 ,926

The instructions are simple to be followed 8 3 5 4,50 , 756
Online booking provides the opportunity to save time and money 8 3 5| 4,25| ,707
'You are very positive to book on this hotel because of the brand name that
you would change your booking period in order to spend your vacations 8 1 51 3,75| 1,488
|there
'You trust the Internet to provide personal information. 8 1 5| 3,13] 1,458
;?:;gsa]\fe some other factors that influence your final decision [i.e family, 8 3 5| 425 707
IDifficulties in the process [as slow connection, not acceptable bank card] 8 2 sl 400 926
can change your plans to make a reservation. ’ '
Valid N (listwise) 8

During the final stage of the decision making process (Tables 13a and 13b), participants
found gap in information in three variables for Paphos Amathus “Remember the process

you followed when you book through the Internet in the past. It is the same with the

Table 13b: ACTA: Step Three: Limassol Amathus Online Booking

[Descriptive Statistics N [ Min | Max |Mean | s.D
Remember the process you followed when you book through the Internet in
the past. It is the same with the existing one 17 2 5| 341 1372
It is easy to fill in the reservation form 17 1 5| 4,24 ,970
The instructions are simple to be followed 17 1 5| 412 ,928
Online booking provides the opportunity to save time and money 17 1 5| 441| 1,064
'You are very positive to book on this hotel because of the brand name that
you would change your booking period in order to spend your vacations 17 1 5| 2,35 1,320
|there
'You trust the Internet to provide personal information. 17 2 51 2,821 1,015
;I;?:nrgsaire some other factors that influence your final decision [i.e family, 17 2 5| 376 664
|Difficulties in the process [as slow connection, not acceptable bank card]

. 17 2 5] 394 ,899
can change your plans to make a reservation.
\Valid N (listwise) 17

existing one”, “You are very positive to book on this hotel because of the brand name that
you would change your booking period in order to spend your vacations there”and “ You
trust the Internet to provide personal information”. Same variables were scored low in
Limassol Amathus and another two “There are some other factors that influence your final
decision [i.e family, friends]” and “Difficulties in the process [as slow connection, not

acceptable bank card] can change your plans to make a reservation”, again showing gap in
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the information provided. All missing customers’ critical information requirements were

applied to the redesign of the hotel websites and were confirmed in the validation study.

7.4.4 ACTA: Task Diagram

Through the first interview, it was developed a Task Diagram (Figure 33) that presents the
tasks (in a very broad manner) that specifically allows us to hone in on complex cognitive
processes that result to further consideration and further in-depth interviews. The
respondents (also identified as experts or Subject Matter Experts —SMES) are asked to
decompose the online decision making process for a hotel reservation into steps or
subtasks with the question “Think about what you do when you come to book a hotel
reservation. Can you break this task down into less than six, but more than three steps?”
According to Militello and Hutton (1998), the goal is to get the researcher to walk through

the task in the respondent’s mind, verbalizing major steps.

Then the respondents are asked to identify which of the steps mentioned require cognitive
skill with the question “Of the steps you have just identified which require difficult
cognitive skills?” According to Militello and Hutton (1998), by cognitive skills we mean
judgments, assessments, and problem solving-thinking skills. The outcome of this

interview is the Task Diagram that serves as a road map for future interviews.

Figure 33: Task Diagram

Search the website Evaluate the CCIRs |— Yes |—| Online booking |— Cross check
for hotel > alternative —» met with online
reservation hotel pages banking
—» NOo [—p| Leave
1 2 3 4 5 6

Source: Author 2013
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Table 14: Results of Knowledge Audit Table

Decision Aspect of Cues and Strategies Why Difficult?
Making Expertise
Process
Step
Information | Past and Before you decide to book a hotel you search -user may not be able to
Search future all alternatives. use internet
The site gives you information about credit -user does not trust the
card security and personal data? internet for online
The site gives you the opportunity to search for | booking and purchasing
various information regarding hotel bedrooms -user cannot find
The site gives you the opportunity to search for | requested information
various information regarding hotel facilities
Job Smarts The site gives you the opportunity to search for | -users cannot find the
various information regarding better packages information on the
and offers webpage
The site gives you the opportunity to search for
various information regarding hotel location
Evaluation Noticing The site allows you a refund in the event of -users cannot find refund
of cancellation policy
Alternatives | Big Picture This site allows you alternative options for -due to scroll down
room type results, users cannot see
This site allows you alternative options for all available rooms,
room location (inland, side, sea view) meals and rates
This site allows you alternative options for
meal
This site allows you alternative options for
payment methods (credit card, debit -electron,
paypal etc)
Online Past and Remember the process you followed when you | -users do not trust the
Booking future book through the Internet in the past. It is the internet to provide
same with the existing one personal information
You trust the Internet to provide personal
information.
Job Smarts It is easy to fill in the reservation form -users may find too time
The instructions are simple to be followed consuming the
reservation form
Opportuniti | Online booking provides the opportunity to -user may not have the
es save time and money skills to use the internet
Self You are very positive to book on this hotel -users don’t know the
Monitoring because of the brand name that you would brand and they are not
change your booking period in order to spend willing to change their
your vacations there booking dates
Big Picture | There are some other factors that influence -users are influenced by

your final decision [i.e family, friends].

Difficulties in the process [as slow connection,
not acceptable bank card] can change your
plans to make a reservation.

their environment to
formulate a decision
-users don’t have a fast
internet connection

Source: Author 2013
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7.4.5 ACTA: Simulation interview table

Each event is probed for situation assessment, actions, critical cues, and potential errors
surrounding that event: “During your online decision making process, what actions if any
would you take at this point in time? What is your assessment of the situation at this point
in time? What pieces of information led you to these actions? What errors would an

inexperienced person be likely to do in this situation?”

Table 15: Results of Simulation Summary Table

Events Actions Assessment Critical cues Potential errors
-search various | -need to make sure that -satisfy all CCIRs -not familiar with
Information | hotel websites information provided is the Internet and
Search -ask friends and | reliable how to use it
relatives
Evaluation - initial search -info regarding rooms, -willingness to -not scanning
of (online, direct rates, meals, hotel’s provide additional around more to
Alternatives | from hotel’s surroundings, payment information, satisfy find all CCIRs
webpage or methods, safety of credit CCIRs and leave
other card information, offers -refund/ cancellation | -take the wrong
booking.com etc) policy decision
pages)
Decision to -use the hotel’s | -is website useful and -appearance of -take the wrong
go online website provides all necessary website decision
for hotel -evaluate time info? -booking process -not familiar with
reservation frame between -online booking -payment process online payment
booking booking and problems/fears security -satisfaction of all
check out -refund/cancellation CCIRs
policy

Source: Author, 2013

Eight participants state that the process they followed when taking the experiment was
different from their previous experiences, investigated in Critical Decision Method part in
this Chapter. On the contrary, with other three participants who agree that they followed
same online booking process. Four participants were undecided regarding the process
followed. Twenty - one participants found it easy to fill in the reservation form of the
hotels they have chosen. Only one user (Limassol Amathus) strongly disagrees that it was
easy to fill the reservation form.

The majority of participants overall agree that their chosen websites have simple
instructions, easy to follow and that online booking provides the opportunity to save time
and money. Only one participant strongly disagrees that booking process had simple
instructions and it is time saving. Twelve participants scored 1-2 (Strongly Disagree —
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Disagree) that they were very positive to book at this hotel because of the brand name that
they would change their booking period in order to spend their vacations there. Three of
them were undecided. However, ten participants scored 4-5 (Agree-Strongly Agree) that
the brand name plays a role in their final decision making process. Twelve participants do
not trust the Internet to provide personal information. Five of them were undecided. Eight
participants scored 4-5 (Agree-Strongly Agree) showing that they trust the Internet to
provide their personal information. Additionally, overall all participants agree that some

other factors (i.e. family, friends etc) influence their final decision.

Finally, difficulties in online booking process (i.e. low connection, not acceptable bank
card, etc) have the ability to change the plans to proceed with a reservation for all
participants except two participants who will still find a way to book even with these
obstacles. During the (re) designing procedure not all parts of webpage were amended as
participants were happy with them. Design part such as booking process instructions and

reservation forms remain as it was.

Customers’ critical information requirements that encourage / discourage Cypriots to use

online hotel reservation: search for alternatives, credit card safety information, information

regarding hotel bedrooms, hotel facilities, packages / offers, hotel location and refund
policy factors play a fundamental role on information search stage of the decision making
process. These factors are important for all participants.

In Evaluation of Alternatives stage, room type, room location and meal alternative factors
influence participants’ decision at this stage. A less important factor seems to be an
alternative payment method. Majority of respondents had internet visa cards or debit cards

(i.e. visa electron), with some money in order to avoid fraud.
Finally, at the online booking stage for participants it is very important the hotel to offer an

easy to fill reservation form, with simple instructions and short so as to be time saving and

user friendly.
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7.5 Eye Tracking Recordings — Gaze Plot Analysis of Participants

A qualitative analysis of the gaze plots (scan paths) was applied in order to investigate how
users search for information, uncover customers’ critical information requirements and
identify redesign tips and users visual search patterns. All scanpaths are in Appendix 7,

two of them are presented below as a sample of all the scanpaths collected (Figure 34).

Figure 34: Sample scan paths

Many interesting findings derived from the second by second recording and analysis of the
participants; majority of the participants leaves the hotel websites for the same reasons,
followed a similar webpage reading way — mainly left to right booking reading style. It is
fundamental that the average total decision making process time is 00:04:00 minutes;
consequently the designers should take this information into account. Specifically, the
average time spent in Limassol Amathus Hotel was 00:01:43 seconds, for Paphos Amathus
Beach Hotel 00:01:28 seconds and for Golden Bay only 00:55:00 seconds due to closing
period. This is the average time a hotelier has to gain a potential online customers and get

the booking.

The total average moves (from point to point) a participant applied before he / she finalize
his / her decision making process are 30. Then the participant gets bored and leaves. Again,
following this finding, hotel’s website designers should make the online process as simple
as possible, providing all necessary information in obvious and striking locations and as fas

as possible.
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Complicated processes and requirements play a negative role in the online decision making
process. The average moves per minute per participant are calculated to be 8, as a result
users tend to look fast and if the critical information requirement is not there, then will

leave and search somewhere else.

Due to the online nature of the service (hotel booking) it is important to take into
consideration the mouse clicks; the total average clicks a user is willing to do are 13 mouse
clicks; specifically, average 6 clicks participants made in Limassol Amathus beach hotel,
7 clicks made at Paphos Amathus Beach Hotel and 5 clicks made in Golden Bay. As a
result the total booking process in a hotel webpage should be made within 4-5 mouse
clicks.

One of the main concerns during the analysis of the findings was to identify the point at
which the participants leave the web page; following the participants recordings majority
of the participants leaves the Paphos Amathus website after room photos; 4 after room
facilities; 5 after room rates; 1 after meal rates; 1 after reservation information and 1 after
booking information. On Limassol Amathus webpage, 11 participants leave after room
photos; 5 after room rates; 3 after room facilities; 1 after meal rates; 1 after reservation

information; 1 after Amathus rewards; 1 after hotel’s surroundings.

Finally, on Golden Bay the reasons for leaving the webpage were for 14 participants leave
after home page unavailability message; 8 leave after reservation page unavailability
message and 1 after date entry process. As the sample participates was the same for all
hotels, unsatisfied critical information requirements were the reason for leaving the
websites. Main reasons reported were the missing information regarding refund or
cancellation policy, credit card information, safety information and dates-entry design; it

was too complicated and time consuming. As a result, redesigning on this was made.
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7.6 Think Aloud Recordings

The number of unique comments and usability problems mentioned from various

participants were analyzed using the categorization model previously discussed. The tables

below illustrate the comments and usability problems mentioned by participants.

Table 16: Coding system used for categorizing usability problems mentioned by the

participants

Layout Could not locate ‘make a reservation” — because of website colors [same with photos]
3 é Feedback Could not find room photos, Website did not mention if price is per night/per person
@ = etc, can’t find if rooms have verandas or not
g g Data Entry | Problems entering the date, changed to 2011 instead of change the month

Layout Complicated, Could not locate ‘make a reservation” — because of website colors [same
2 é with photos]
‘& | Feedback Could not find room photos, Website did not mention if price is per night/per person
s <EE etc, Could not find special offers, can’t find if rooms have verandas or not

Data Entry | Problems entering the date, changed to 2011 instead of change the month
© Layout Did not notice message from the hotel that will be closed for a period, did not see
e é ‘online booking’
£ S| Feedback -
-1 O| DataEntry | -

Source: Developed for the purposes of this thesis

Table 17: Total number of unique comments and usability problems identified

Limassol Amathus Hotel Paphos Amathus Hotel Golden Bay Hotel

Lay | Feedba
out ck

Data Total Lay | Feedba Data Total Lay | Feed Data

Entry out ck Entry out back Entry Total
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Grand Total 24 Grand Total 15

Source: Developed for the purposes of this thesis
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According to above table (in combination to coding above), 22 usability issues were
reported by participants concerning Limassol Amathus Hotel webpage; 12 of them were
regarding layout (Could not locate ‘make a reservation’ — because of website colors [same
with photos]), five of them regarding feedback (Could not find room photos, Website did
not mention if price is per night/per person etc, cannot find if rooms have verandas or not)
and another five for data entry usability issues (Problems entering the date, changed to
2011 instead of change the month).

Regarding Paphos Amathus Beach Hotel, total of 24 usability issues were recorded; 13 of
them were concerning layout (Complicated, Could not locate ‘make a reservation’ —
because of website colors [same with photos]), 6 regarding feedback (Could not find room
photos, Website did not mention if price is per night/per person etc, Could not find special
offers, can’t find if rooms have verandas or not) and finally 5 usability issues concerning

data entry (Problems entering the date, changed to 2011 instead of change the month).

Finally, 15 usability issues were recorded for Golden Bay Hotel — all of them concerning
layout (Did not notice message from the hotel that will be closed for a period, did not see

‘online booking’).

The study found that the layout of the webpage plays an important role in customers'
online decision making process. A complex layout will drive the potential user to leave the

website and go somewhere else.

“I found unnecessary complex the check in and check out date entry of Paphos Amathus

and Limassol Amathus. I prefer the Golden’s Bay date entry format”.

“Golden Bay colour — grey is too dark and not representative of Cyprus sun and blue sea”

Participants of all levels of age and experience mentioned that the brand name and ‘this it
was mentioned by a relative of a friend’ (word of mouth) play an important role in the final
decision. A previous positive experience to a website from a relative or friend gives an
edge to a webpage over others. Additionally, it is expected that less experienced or older

users rely on others more experienced. Trust was found an important influential in the
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entire decision making process. Personal information and credit card information should be
protected and be used as strictly confidential. Information regarding security protection

(i.e. Norton Secure, Trustwave etc).

“I am concerned about having personal information online, but I trust Limassol Amathus

and Paphos Amathus. They are both well known brands in Cyprus”.

“I can’t see anywhere credit card protection information and logo, | expect that this

should be placed at the bottom of the homepage”

Another important finding of the study is that a successful webpage is a combination of
many different aspects the place of each information, the colors, the fonts, the border

everything is a piece of the puzzle for a successful website.

“I think that the colour of the ‘make a reservation’ in both Limassol Amathus and Paphos

Amathus home page is not visible due to photo surrounding it”.

“I think that the photo of the Amathus Hotels should be placed next to make a reservation’,

2

and below should be placed ‘cancel / amend’ option and ‘Special Offers’”.

Web in general and websites in particular are generally used as the easiest way to find
information, consequently providing all prospective customers’ critical information
requirements is deemed necessary.

“I cannot find information regarding amending / cancelling policy”
“I cannot locate events and city’s attractions”
“Where is the search box?”

“I believe that the grey horizontal bar of both hotels placed on the homepage photo should
be placed on the main horizontal bar, labelled as ‘Media Gallery’ and should contain

information of hotels photos, video, virtual tour, ebrochure and news”

“I cannot see credit card information and security software”
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“I prefer information provided at the homepage to be more tidy and in groups, Amathus
Hotels provide same-category information in mane different places; i.e. “make a
reservation’ and ‘rates and reservation’; I think that a general “Hotel” category should be
presented and below to include hotel profile, welcome message, hotel contacts, location
map, weather, about Cyprus, surroundings, local attractions; with this amendment, ‘rates

and reservation’, ‘hotel surroundings’ and ‘contact’ should be removed .

Users do not read messages where there is too much wording. The home page should be as

simple as possible with tidy information placed in key areas.

“I don’t have the time to read this entire message from Paphos and Limassol Amathus
Hotels”

“The fonts of the message of Paphos and Limassol Amathus Hotels are too small”

“Golden Bay uses so many different fonts..so confusing”

Additionally, this study found that unnecessary clicks should be eliminated. There are
many clicks that drive to the same place; i.e. in Amathus both Hotels the “make a
reservation”and “rates and reservations” or “book now” “book online”and “book your stay

now” at Golden Bay website drive in the same process.

“I found it unnecessary complex to offer two options (clicks) for the same thing — ‘make a

reservation’ and ‘rates and reservation’”’

“Booking process should be placed 0 the home page; | enter the website because | want to
check the availability, no need to lose time searching for the booking form, less mouse

clicks”

“Contacts of Amathus Hotels are placed in four different places on the homepage; no need

to lose space, two places are more than enough”
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Following the think aloud video recordings participants’ critical information requirements
during their online decision making process in the hotel’s webpages were mainly on offers,
security information, looking for credit card logos, refund policy — expected at the bottom
of the webpage, tours and taxi stations, distance in km from key locations and attractions,
print and send to a friend availability in pdf format of the available rooms and rates,
minimum scroll down as it was found extremely inconvenient, nightlife information — this
was mainly because of young participants, important messages not only in English — some
of the participants asked information in Greek and in more striking position and colours —
this referred to Golden Bay unavailability message, same applied to navigation in more
languages (i.e. Greek, English, Russian, French and German) due to increased tourism
from these countries and finally many comments received regarding the inconvenient date
format in booking process of Paphos and Limassol Amathus. They found it unnecessary
complex compared to Golden Bay that it was more convenient and fast. Majority of
participants spent a lot of time to fill in the check in and check out dates at Paphos and

Limassol Amathus websites.

Finally, it is important not only to serve their CCIRs but to invest on loyalty; by getting
perspective online visitor’s email and promote offers, events at the hotel (i.e. fashion show,
wedding event), kids offers etc, can create needs in order to start the users decision making
process. It is important that in Cyprus, weddings are celebrated in hotels, consequently

providing information, offers, photos etc will bring a lot of revenue to the particular hotel.

“It will be my wedding next year and I would like to receive information regarding the

organization, decoration and setup of weddings at this hotel”

It is important that younger users, having grown up with online processes, layouts and

styles were more confident with the process than older participants.
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7.7 Websites’ Areas of Interest and participants recordings
As referred in the literature review, some areas of interest were pre-set in order to identify
at which extend participants noticed them and for how long. The statistics tables are

summarized in the Appendix 8.

7.7.1 Time to first fixation reveals the average of how long it took for the respondents to
find an Area of Interest (AOI) on the website. Most eye catching area for Golden Bay
Home page was AOI1=1.79" Horizontal Bar: Area, rooms, location. On Golden Bay
Reservation Page AOI3=9.08" (Notice from Hotel), attracted interest first. On Paphos
Amathus Home Page it took participants 2.68” to identify AOI 2 (Book now). On Paphos
Amathus Reservation Page, participants spent 0.96” to find AOI2 (Photo, Amend/Cancel
reservation). On Limassol Amathus Home Page AOI 2 (Book now), 3.16” is the first AOI
that is able to pull attention faster than the others AOI. On Limassol Amathus Reservation
Page it took participants 1.81”to allocate their attention on AOI 2, Photo, Amend/Cancel
reservation. All areas noticed first in hotels” homepages are located on the top-left part of
the webpages and on the reservation pages in the center. This confirms that most important
information should be placed on the top left part of the homepage.

7.7.2 Fixation Length shows the length of fixation within an Area of Interest. Golden Bay
home page longer length of the fixation is observed AOI4 (Important notice, 6.69”).
Golden Bay Reservation Page longer length of the fixation is observed on AOI1- (Booking
dates), 8.81”. On Paphos Amathus Home Page, Reservation Page and Limassol Amathus
Home Page and Reservation Page longer lengths are observed on Not on an AOI. This
reveals new areas of interest as participants attention is attracted to this part of the screen.
This was used during the (re)design process. The majority of participants spent more time
on other areas than the one specified from the beginning as areas of interest.

7.7.3 Observation Length on hotels home pages found that for Golden Bay AOI4
(Important notice), Paphos Amathus AOI1 (Horizontal Bar: Area, rooms, location) and
Limassol Amathus AOI2 Book now have the greater ability to retain more attention
compared to other Areas of Interest. In their reservation pages the attention was mainly on

reservation process and photos of the hotel. Following think aloud, participants stayed
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longer on these areas as they could not locate important information so as to proceed
(missing information). Only for Golden Bay the attention remained there because of the

hotel’s unavailability.

7.7.4 Observation Count presents the number of visits to an Area of Interest. More visits
on the hotel homepages are observed in Golden Bay on AOI4 (Important notice) 4 visits,
on Paphos and Limassol Amathus AOI2 (Book now) 4 to 6 visits. On their reservation
pages more visits were found on AOI1 (Booking dates), 6 visits for Golden Bay, and 12
visits on AOI2 (Photo, Amend/Cancel reservation) for Paphos and Limassol Amathus. The
more times a participant visits an area of interest this shows that this AOI contains
interesting information for his / her booking decision making process. It means for our

purposes that the critical information requirements are there and should be captured.

7.8 Gaze Plot Analysis

As referred above, the resulting series of fixations and saccades is called a scan path. The

colored points mark the fixations in numeric order. The colored lines are the saccades.

In the questionnaire, before the participants start the process, there was a question “before
you book, you search all alternatives”. Following scan path recordings, 12 participants
strongly agree with this statement, but in the practice they do not visit all available hotels;
12 participants strongly agree and they are indeed searching all three websites and 1

participant strongly disagrees but in the process he searches all websites.

Overall scanpath of participants gives important information if the information provided is
well-organized and easy to identify. Consequently, the length and the duration of the scan
path shows if the overall scanning behaviour is less efficient. A short scanpath shows an
experienced user, a more efficient scanning and information search and that the
Customers’ Critical Information Requirements are satisfied. In Golden Bay Home Page, 8
participants had short scanpaths compared to the 17 that had long — spread all over the
page scanpaths. In Paphos Amathus Home Page the overall scanning of 5 participants can

be characterized as targeted (not much information search) and for the remaining 8 as
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random (spread all over the webpage). Finally, for Limassol Amathus 11 participants had

targeted scanning process, whereas 12 had random.

In gaze plot analysis also processing scanning is recorded. Processing scanning is when
there are more than 10 fixations in the same area of interest. It is expected that the photos
will have processing scanning. In Golden Bay Home Page the majority of respondents had
processing scanning at photo of the hotel and AOI4 — message from the hotel. In Paphos
Amathus Beach Hotel, on AOI1 (Rates and Reservations, Facilities, Logo) and, AOI2
(Photo). Finally, on Limassol Amathus Home Page, processing scanning was mainly
observed on AOI2 (Photo)- and AOI1l (Rates and Reservations, Facilities, Logo).
Consequently the original assumption that the photos will have processing scanning is
confirmed. The scanning process is fundamental for the web designer in order to place the
right information at the right place. Many search behaviours were identified during the

analysis of results. The below table is presenting them in a very striking way.

Table 18: Summary of Scanning Behaviours of Hotels’ Home Pages

Scanning Behaviors Golden Bay Paphos Limassol Sum
Amathus Amathus
Top to Left 3 3 6 12
All Webpage 8 5 3 16
Left-hand side 6 6
Top to center 1 5 9 15
Left to bottom 2 2
Center to bottom 3 3
Top to bottom 1 1
Only top of the page 4 1 5
Only at the center 3 3

Source: Author (2013)

Table 18 shows nine different scanpath behaviours were found during the analysis. Top
scanning behaviours are the “all the webpage” , 16 participants, “from the top of the
website to the centre”, 15 participants and “top of the website to the left hand side of the
page”, 12 participants. Taking this into consideration web designers should place all
important information “from the top of the website to the centre” that covers all three
behaviours. No behaviour found to search only at the bottom of the page or at the right
hand side. It is characteristic that the scanning behaviour change in other pages than the

home page. Summary tables below summarizes all these ‘reservation page’ behaviours.
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Table 19: Summary of Scanning Behaviours of Hotels’ Reservation Pages

Scanning Behaviors Golden Bay Paphos Limassol Sum
Amathus Amathus
Left-hand side 3 3
Left — center 3 3
Top — left (triangle) 2 2
Center to bottom 2/3 5 19 24
Bottom 1/3 4 4
All webpage 4 4 8

Source: Developed for the purposes of this study

From Table 19, six different scanpath bahaviours were found during the analysis. Top

scanning bahaviour is the center to bottom (24 respondents).

IMPORTANT NOTICE: THE HOTEL WILL BE CLO! m EXTENSIVE RENOVA NS FROM 08/11/2010
UNTIL TRE 3022011

Figure 35 shows all participants’ scan paths together. This is a much cluttered view which
becomes more informative when converted to a heat map (Bojko A., 2009). Heat maps are

in Chapter 7, Heat map section 7.10.

More fixations are noticed in the middle where the unavailability message (AOI4). 16
participants noticed the message that is located in the middle of the page where 8
participants not. The 1/3 of the respondents did not notice the message consequently the

location placed was not the ideal. A summary process of the gaze plot shows in which way
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each area was noticed. First area noticed by participants even though was not a hot spot in
heat map was the photo of the hotel. Second noticed area was Area of Interest 1

(Horizontal Bar: Area, rooms, location) and finally Area of Interest 4 (Important notice).

The way participants see on the webpage, it was an important tool for the website
(re)design process. The duration indicates that there was missing information there (this
was confirmed with the think aloud processing). The critical information requirements

were not met at these points and served in the (re)designed websites.

Figure 36: Golden Bay — Reservation Page Gaze Plot Analysis and Summary Process
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Eight users in total (Figure 36) proceed with more searching of the Golden Bay Hotel. It
was expected the search would stop after reading the unavailability message. Five
participants out of the eight read the message however they proceeded to the booking
stage; three participants that did not notice it, proceeded to the next stage and this was
expected from the beginning. The second unavailability (middle of the page — red fonts)

was observed only by two out of eight users that had proceeded to the next stage.

Longer fixations and overall more fixations were observed at AOI1 (Booking dates). Same

area had more processing scanning (more than 10 fixations). First area noticed by
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participants was in the middle of the page — blank area. Second noticed area was Area of

Interest 1 (Booking dates) and finally Area of Interest 3 (Notice from Hotel).

The reservation webpage search behaviour is different than on the homepage. When
participants spent more time in an area this is because they have to fill some booking

information (i.e. accommodation stay, number of nights, number of visitors).

Figure 37: Limassol Amathus Home page Scan Path Analysis and Summary Process
— I -
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Figure 37 shows AOI3 that contains information regarding hotel’s facilities, spa,
restaurants, special offers, etc. was observed by only three participants but none of them
clicked on them for further information; 20 participants did not notice them at all.
Facebook and Twitter were observed only by 1 participant where 22 participants did not
look at this point at all (top-right).

The logo of the hotel (top — left) was noticed by 9 participants — remaining 14 participants

did not pay attention at logo; no information to take from it.

First area noticed by participants AOI2 Book now (upper left-hand side of the webpage).
Second noticed area was photo of the hotel in the middle of the webpage and finally AOI1
(Area, rooms, location etc). Area of interest 3 - Facilities etc, was not captured in the first

areas noticed by participants within the first 30 seconds of their scanning process.
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Figure 38: Limassol Amathus Reservation Page Scan Path Analysis and Summary
Process
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As referred above, the search behaviour changes from home page to other website pages.
The photo is not noticed (Figure 38) by everybody; following above recordings, photo
observed by 5 participants where 18 didnt see it. Additionally, even though the majority of
participants reported that were looking for amend cancellation policy, only one found it on
the page. Processing scanning (more than 10 fixations) was observed in AOI3 (Booking
Process) — 23 participants. The AOI1 that contains information regarding the facilities of
the hotel is observed only by 4 participants. Nineteen participants did not pay attention at

all in this area.

The majority of participants within the first 30 seconds they first capture Area of interest 2
— contact details of the hotel, then Area of interest 3 — booking process and finally Area of
interest 1 (Rates and Reservations, Facilities, Logo). Much time was spent to fill the
reservation information due to the confusing date format (confirmed with think aloud
method). A long delay was the number one reason for leaving both websites.
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Figure 39: Paphos Amathus — Home page Gaze Plot Analysis and Summary Process

PAPHOS-CYPRUS

AOI3 that contains information regarding hotel’s facilities, spa, restaurants, special offers
etc was observed by 5 participants; 8 participants did not notice them at all (Figure 39).
Facebook and Twitter were observed only by 4 participants where 9 participants did not
look at this point at all (top-right). The logo of the hotel (top — left) was noticed by 10
participants — remaining 3 participants did not pay attention at the logo. First area noticed
by participants was in the middle of the page — photo of the hotel. Second noticed area was
AOI2 (Book now) and finally AOI1 (Horizontal Bar: Area, rooms, location).

Figure 40: Paphos Amathus — Reservation Page Gaze Plot Analysis and Summary
Process
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As referred above, the search behaviour changes from home page to other website pages.
The photo is not noticed by everybody; following above recordings, photo observed by 6
participants where 7 didnt see it. Nobody looked at amend cancellation policy (Figure 40).
Processing scanning (more than 10 fixations) was observed in AOI3 (Booking Process) —
13 participants. The AOIL that contains information regarding the facilities of the hotel is
observed only by 3 participants — specifically meet and events and rates and reservations.
Ten participants did not pay attention at all in this area.

According to above summary figure, first area noticed by participants was in the middle —
left hand side of the page — contact details of the hotel. Second noticed area was AOI3
(Booking Process) and finally AOI1 (Rates and Reservations, Facilities, Lo0go).
Participants in both Limassol and Paphos Amathus homepage seem confused as they are
looking all over the webpage to identify information (customers’ critical information

requirements not met).

7.9 Cluster Analysis

The cluster is using polygons to display each of the actual seen areas of interest of
participants during the study. Each cluster provides data on the order of fixation points as

well as the percent of all participants who shared the common point.

Figure 41: Golden Bay Cluster Analysis
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New areas of interest (Figure 41) found from the cluster analysis were all on the photos
(Cluster 7 Participants 70%) of the hotel (both central photo and restaurant’s photo at the
right-hand bottom side of the page). Again photos and images attracted participants’
attention (Cluster 9 Participants 78%).

These results are fundamental in identifying the customers’ critical information
requirements. Where customers actually look, is where hotel website designers should
present their most important information. Additionally, cluster analysis provided
customers’ critical information requirements not mentioned in think aloud and not
identified during gaze plot and heat map analysis. New clusters are produced in sections
where meal information and special offers are located. This indicates that participants are

interested in this information and should be served.

Figure 42: Paphos Amathus Cluster Analysis

Four new clusters — Areas of interest were noticed from participants; huge clusters were
created in the attractive photo of the hotel in the middle of the screen (Cluster 1,
Participants 92%, Cluster 9, Participants 77% and Cluster 7, Participants 46%).
Additionally, Cluster 3, Participants 92% where the welcoming message of the hotel is
located. As a result, photos can be an attractive tool for website marketers in order to

capture more attention and impress the potential buyer.
Many new clusters (Paphos Amathus reservation page) were noticed from participants;

huge clusters were created in the bottom of the page where the information for Paphos
Amathus (Cluster 22, Participants 55%, ‘Home-Rates and Reservations’ quick tab (Cluster
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9, Participants 75%), blank area at the very bottom (Cluster 10, Participants 95% and
Cluster 12, Participants 90% ).

Various customers’ critical information requirements were identified from the Paphos
Amathus Cluster analysis. Photos of the hotel concentrate the interest of the participants as
a result bright and beautiful photos attracted the participants. The participants were looking
at the bottom of the page requesting information regarding the security of the website and
credit card information (confirmed with think aloud method). All these were employed in

the (re)designing process.

Figure 43: Limassol Amathus Cluster Analysis

6
Chuster 12
SRy — oo oot - Mestings & S —p - S N— owe Dagter 11 .
Patcpriz HT ‘

Referring to the above cluster of Limassol Amathus home page (Figure 43), new Area of

Interest is observed on hotel’s photo and on hotel’s message (top of the page). Likewise
with Paphos Amathus Hotel, safety and credit card information as expected at the bottom

of the page (critical customer information requirements).
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7.10 Heat Map

Heat maps offer a better understanding of the total hotel website observation. The red areas
on the heat map indicate the areas of highest intensity, i.e. highest frequency of 'visual
contact' between the user and the multimedia content on the web site. Orange transitions
suggest the decreased high intensity of high frequency of perception. The heat map
continues towards yellow fields representing a lower observation. Heat map sections in

green and shades of blue suggest low frequency of content perception by the user.

Figure 44: Golden Bay — Home page Heat Map

g

From the above heat map (Figure 44), users seem confused; they scanned all the website

probable looking for information which was not very striking. Various hot spots were
observed by participants’ especially on Area of interest 4 - Important notice “The hotel
will be closed for extensive renovations from 8/11/2010 until 13/02/2011”

Figure 45: Graphical representation of main perceptive quadrants on Golden Bay
HomePage

_ Priority 2 Priority 3

The area of highest intensity of the Golden Bay Hotel is observed (Figure 45) in the middle

of the page and this is due to message of non available period. Normally the ‘hot’ areas in
a hotel webpage are observed on top left side — location where booking information usually

exists.
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Figure 46: Golden Bay — Reservation Page Heat Map Analysis

Referring to the heat map of the Golden Bay Reservation page (Figure 46) it was noticed
the Golden Triangle theory (Hotchkiss et al. 2005). According to the theory, areas of
maximum interest create a “golden triangle”. The eyes of the respondents scan through the
website to find requested information; however, the top-left part of the website attracts
more attention and as a result most important information should be presented at this part
of the screen.

Figure 47: Graphical representation of main perceptive quadrants on Golden Bay —
Reservation Page Heat Map Analysis

_ Priority 2 Priority 3

Participants tend to look at top-left side (Figure 47) because they expect from the website

to provide all useful information at this part of the screen. Two hot spots were observed.
Both of them on the booking section (AOI1 Booking dates). This heat map shows that
more attention is given to the reservation section.
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Figure 48:Paphos Amathus — Home page Heat Map Analysis
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Again, Golden Triangle theory (Hotchkiss et al. 2005) was observed in this heat map
(Figure 48). As referred above, areas of maximum interest create a “golden triangle”. The
eyes of the respondents scan through the website to find requested information; however
top-left part of the website attracts more attention and as a result most important
information should be presented at this part of the screen.

Figure 49: Graphical representation of main perceptive quadrants on Paphos
Amathus HomePage

_ Priority 2 Priority 3

Heat map (Figure 49) contains no spots on area of interest 3 — where information regarding

facilities of the hotel, its location, conferences, weddings, golf, exclusive offers, spa and
wellness. This shows that at first participants are not very interested to spend time on
information such as this; they are more focused on online booking process.
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Figure 50: Paphos Amathus — Reservation Page Heat Map Analysis

According to above heat map (Figure 50), participants followed a more orthodogonical
procedure from left to right, a tidy process like book reading. No spots recorded on hotel’s
photo and AOI1: Rates and Reservations. However spots were founded at the bottom of
the page, indicating that participants were expecting to find there some information
regarding their booking process.

Figure 51: Graphical representation of main perceptive quadrants on Paphos
Amathus Reservation Page

_ Priority 2 Priority 3

Participants did not pay attention to the right hand — upper level side of the webpage
(Figure 51) where the photo of the hotel is located. Additionally, it is important that limited
close to no attention was paid for ‘amend cancel existing booking’ although participants

were looking for this information. This is due to the location of this service.
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Figure 52: Limassol Amathus Home Page Heat Map Analysis

With reference to the heat map (Figure 52) of the respondents it was noticed the Golden
Triangle theory (Hotchkiss et al. 2005). The eyes of the respondents scan through the
website to find requested information; however top-left part of the website attracts more
attention and as a result most important information should be presented on this part of the

screen.

Figure 53: Graphical representation of main perceptive quadrants on Limassol
Amathus HomePage

_ Priority 2 Priority 3

Participants tend to look at top-left side because they expect from the website to provide all

fruitful information at this part of the screen (Figure 53). Three hot spots were observed:
one on the reservation section and the second at the AOI1 horizontal bar. This heat map

shows that more attention is attracted from the make a reservation section.
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Figure 54: Limassol Amathus Reservation Page Heat Map Analysis

Two large hot spots are observed in reservation part, during the reservation process (Figure

54), participants tend to have a horizontal trend when looking at the page; no attention is

paid on the photo of the hotel and the cancellation policy (AOI2) and the first horizontal

bar (AOI1) where the additional hotel information is located. On this area, it was noticed

only one click — on hotel’s facilities.

Figure 55: Graphical representation of main perceptive quadrants on Limassol

Amathus Home Page

Priority 3

Participants tend to look (Figure 55) and spend more time at middle-left side as main

booking information to be filled is placed at this part of the webpage.
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7.11 Usability of Eye Tracker and Hotels Websites

Two measures were used in order to analyse the usability of the three hotel websites.
Descriptive Statistics from SPSS indicating the mean (Mean) scores and standard
deviations (SD) of each webpage and System Usability Scale (SUS), a set of ten item
Likert scale questions — developed by Brooke (1986) that measures system's usability.

7.11.1  Descriptive Statistics from SPSS

Table 20: Descriptive Statistics for the usability of Eye Tracker

Descriptive Statistics N | Min | Max |Mean | S.D
Circle the amount of time you spent becoming familiar with the tool 25| 1 3 [1,20 |,500
before using it
Rate the degree to which you found this technique easy to use 25| 1 5 13,96 ]1,338
Rate the degree to which you found the interview guide to be flexible 25 1 5 13,80 |1,155
Rate the degree to which you found the output to be clear 25| 1 5 13,76 |1,268
Rate the degree to which you found the knowledge representation to be 25 1 5 13,80 |1,118
useful
Valid N (listwise) 25

The mean score for “Circle the amount of time you spent becoming familiar with the tool
before using it” was (M=1.2, S.D=0.5) is close to 1 indicating that participants needed less
than 10’ to become familiar with the eye tracking (for the purposes of this doctoral thesis

Tobii).

The remaining statements “Rate the degree to which you found this technique easy to use”
(M=3.96, S.D 1.338), “Rate the degree to which you found the interview guide to be
flexible” (M=3.80, S.D=1.155), “Rate the degree to which you found the output to be
clear” (M=3.76, S.D=1.268) and “Rate the degree to which you found the knowledge
representation to be useful” (M=3.80, S.D=1.118) were all close to 4 showing a very

positive attitude (4=Agree) towards the statements and the eye tracker usability.

As a result, usability regarding eye tracking tool used for the study was very good and no

need to change anything about the process during the validation study.
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Table 21: Golden Bay Website Evaluation Analysis

Descriptive Statistics - [Golden Bay] N IMin '\:I(a Mean | sD
I would like to use this website frequently 25 |1 |5 |288 (1,364
I found the website unnecessarily complex 25 | 1 | 4 1,72 |,980
I thought the website was easy to use 25 |1 |5 |360 (1,384
I think that | will need the support of a technical person to be able tousethis |25 | 1 | 5 [ 1,88 |1,536
website
I found the various functions in this website were well integrated 25 | 1 | 5 |348 (1,194
I thought there was too much inconsistency in this website 25 | 1 |5 | 248 (1,358
I think that most people will learn how to use this website quickly 25 |1 |5 |388 (1,333
I found the website very cumbersome to use 25 | 1 |5 |240 (1,291
| felt very confident using the website 25 |1 |5 |364 (1,254
I needed to learn a lot of things before | could get going with this website 25 |1 |5 |188 (1,364
Valid N (listwise) 25

Mean score and standard deviation for “I would like to use this website frequently” is
M=2.88 and SD=1.364, score neutral towards to use Golden Bay frequently. Mean scores
and standard deviations for “I found the website unnecessarily complex” (M=1.72,
SD=0.980), “I think that I will need the support of a technical person to be able to use this
website” (M=1.88, SD=1.536), “I found the website very cumbersome to use” (M=2.4,
SD=1.291), “I thought there was too much inconsistency in this website” (M=2.48,
SD=1.358), and “I needed to learn a lot of things before I could get going with this
website” (M=1.88, SD=1.364) were close to 2 showing negative attitude towards these

questions.

Consequently, participants do not find the Golden Bay website complex, inconsistent,
cumbersome and they don’t have to learn things in order to use it. All other variables
ranged from M=3.48 — 3.88 “I thought the website was easy to use” (M=3.60, SD=1.384),
“I think that most people will learn how to use this website quickly” (M=3.88, SD=1.333),
“I found the various functions in this website were well integrated” (M=3.48, SD=1.194),
“I felt very confident using the website” (M=3.64, SD=1.254) showing neutral to slight
positive attitude towards statement. No mean close 4+ was observed. As a result, these
were taken into consideration during the (re)design process so as to make the webpage for
explicit and simple.
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Table 22: Limassol Amathus Hotel Website Evaluation Analysis

Descriptive Statistics - [Amathus Hotel Limassol] N | Min | Max | Mean | S.D

I would like to use this website frequently 25 | 1 5 4,40 1,080
| found the website unnecessarily complex 25| 1 5 4,08 [1,241
I thought the website was easy to use 25 | 1 5 3,76 1,332
I think that | will need the support of a technical person to be able to use 25 | 1 5 1,88 |1,536
this webs

I found the various functions in this website were well integrated 25 | 2 5 3,84 1,898
I thought there was too much inconsistency in this website 25 | 1 5 2,32 1,180
I think that most people will learn how to use this website quickly 25 | 1 5 4,40 [1,041
I found the website very cumbersome to use 25 1 5 2,48 1,388
| felt very confident using the website 25 | 1 5 4,08 1,038
I needed to learn a lot of things before | could get going with this website |25 | 1 5 1,88 |1,364
Valid N (listwise) 25

Overall Limassol Amathus Beach Hotel website evaluation was very positive for the
majority of the respondents, scoring very high on returning to use it, found it easy to use,
not complex to use, well integrated and as easy learning. Additionally all participants
agreed that they did not need to learn a lot of things before using the website and were
confident in using it. The statements “I think that I will need the support of a technical
person to be able to use this website” (M=1.88, SD=1.536), “I thought there was too much
inconsistency in this website” (M=2.32, SD=1.180), “I found the website very
cumbersome to use” (M=2.48, SD=1.388), “I needed to learn a lot of things before | could
get going with this website” (M=1.88, SD=1.364) were between M=1.88-2.48 showing
negative attitude towards statement. High mean scores were rated M=3.76-4.40, were
observed for “I would like to use this website frequently” (M=4.40, SD=1.080), “I found
the website unnecessarily complex” (M=4.08, SD=1.241), “I thought the website was easy
to use” (M=3.76, SD=1.332), “I found the various functions in this website were well
integrated” (M=3.84, SD=.898), “I think that most people will learn how to use this
website quickly” (M=4.40, SD=1.041), “I felt very confident using the website” (M=4.08,

SD=1.038) showing a very positive attitudes towards them.

Two statements were taken into account in the (re)design process in order to avoid future
frustration: ‘I thought the website was easy to use’ and ‘I found the various functions in
this website were well integrated’. The reason for this was the date-entry procedure and its

confusing design.
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Table 23: Paphos Amathus Hotel Website Evaluation Analysis

Descriptive Statistics - [Paphos Amathus Beach Hotel] N | Min | Max [ Mean | S.D

I would like to use this website frequently 25 1 5| 4,04]1,172
| found the website unnecessarily complex 25 1 5| 4,04]1,172
I thought the website was easy to use 25 1 5| 3,521,531
I think that | will need the support of a technical person to be able touse | 25 1 5] 1,841,463
this web

I found the various functions in this website were well integrated 25 1 5 3,64 11,186
I thought there was too much inconsistency in this website 25 1 4 2,321,108
I think that most people will learn how to use this website quickly 25 1 5| 3,961,428
I found the website very cumbersome to use 25 1 5 2,28 11,370
| felt very confident using the website 25 1 5| 3,761,332
I needed to learn a lot of things before | could get going with this 25 1 5 1,80 (1,354
website

Valid N (listwise) 25

Participants were confronted with the same situation for the two Amathus websites.
Overall, users rate that they are willing to use Paphos Amathus website frequently. They
found the website easy to use, not complex, well integrated and easy learning. These
similarities between the two hotel websites were expected from the beginning as they
belong to same hotel chain with similar website construction but entirely different colors
and photos. The statements “I think that I will need the support of a technical person to be
able to use this website” (M=1.84, SD=1.463), “I thought there was too much
inconsistency in this website” (M=2.32, SD=1.108), “I found the website very
cumbersome to use” (M=2.28, SD=1.370), “I needed to learn a lot of things before I could
get going with this website” (M=1.80, SD=1.354) were between M=1.80-2.32 showing

negative attitude towards statement.

High mean scores were rated M=3.52-4.20, were observed for “l would like to use this
website frequently” (M=4.04, SD=1.172), “I thought the website was easy to use”
(M=3.52, SD=1.531), “I found the various functions in this website were well integrated”
(M=3.64, SD=1.186), “I think that most people will learn how to use this website quickly”
(M=3.96, SD=1.428) and “I felt very confident using the website” (M=3.76, SD=1.332)
showing a very positive attitudes towards them. “I found the website unnecessarily
complex” (M=1.80, SD=1.225); participants were positive, this is mainly due to date entry
and ‘make reservation’ position. Customers’ critical information requirements that

encourage / discourage Cypriots to use online hotel reservation: search for alternatives,
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credit card safety information, information regarding hotel bedrooms, hotel facilities,
offers, hotel location and refund policy factors play a fundamental role in an information
search stage of the decision making process. These factors are important for all
participants. In Evaluation of Alternatives stage, room type, room location and meal
alternatives factors influence participants’ decision at this stage. Less important factor
seems to be alternative payment method. The majority of respondents had internet visa
cards or debit cards (i.e. visa electron), with some money in order to avoid fraud. Finally,
at the online booking stage for participants it is very important the hotel to offer an easy to
fill reservation form, with simple instructions and short so as to be time saving and user
friendly. Similarly, with Limassol Amathus three statements were taken into account in
(re)design process. Two of them were the same ‘I thought the website was easy to use’ and
‘I found the various functions in this website were well integrated’. The third one reported
for this hotel webpage was ‘I felt very confident using the website’. Again, these were
mainly because of the date-entry procedure and its confusing design (both confirmed
during the think aloud procedure).

7.11.2 SUS Analysis (calculations are in Appendix 6)

Following the System Usability Scale (SUS) methodology (Katsanos et al 2012), the
higher the score, and the more usable the website is. According to Sauro a SUS score
above a 68 would be considered above average and anything below 68 is below average.
The graph below shows how the percentile ranks associate with SUS scores and letter

grades.

Figure 56: SUS Score
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Figure 57: Grades of the three hotels following SUS assessments
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Source: Author, 2013

Following SUS analysis all three hotels are in usability 51>D, with Limassol Amathus very
close to 68>C but far away from 74>B and 80.3>A. As referred above a SUS score above a
68 would be considered above average and anything below 68 is below average, as a result
all usability results for the hotels are below average >68. Better usability scoring from the
three hotels is from Limassol Amathus. This is examined in the redesign procedure where

a larger sample of participants will evaluate the (re)designed webpages.

7.12 Critical Information Requirements and their impact on Human —

Computer interaction (HCI)

Critical information requirements are the pieces of information customers need to make
informed decisions. This part was mainly used in the questionnaire in case a respondent
wanted to express something additional regarding this specific requirements that can
change his/her decision or influence the entire decision process.

At this stage, participants already had the experience with the eye tracking and they have
searched the three websites in order to form a final decision for their booking. The majority
of responders were more demanding on their required information in order to formulate a
decision; looking for information regarding pricing, meals, hotel facilities, offers and hotel

location.
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7.13 Website Design and Re-design

The overall analysis of the eye tracking recordings and analysis is compared with Nielsen’s
and Tahir’s homepage design recognized guidelines. Following Nielsen’s and Tahir’s
(2002) book of design guidelines and compared to the results of the study there is an
agreement regarding the most striking position “Place important information on top of the
page”. This is confirmed following eye tracking recordings where many fixations found on
this part of the homepage (mainly top-left-hand-side). The present thesis’ findings uncover
additional design or re-design guidelines. It is important that if a webpage is difficult in
navigation it will influence entire online decision making process; or poorly designed this
could influence website’s trustworthiness. During the real-time decision making process
and video recordings, customers’ critical information requirements concerning hotels’
webpage design and information provided are grouped as below:

[a] most ‘eye catching’ area: as referred above majority of participants tend to look at the
top-left hand side of the webpage. This can be explained that due to participants’ previous
online experience their eyes have been driven in this direction unintentionally. They were
expecting from the beginning that the information they need to form a decision is going to
be placed at this area of the webpage. This is known as ‘user’s adaptability’, users learn
where to look over repeated exposures (Nielsen’s and Tahir’s, 2002). Previous experience
strongly influences users’ present or future online behaviour.

[b] ‘Liquid design layouts’, this is mainly refers to other than homepage webpages
(especially reservations pages), do not enhance the completeness of scanning. Participant’s
scanning was focused on fixed layouts which fit on a single screen. As a result, important
CCIRs of users were not met due to this reason.

[c] photos in the middle of the screen, following some users’ recordings at homepages,
photos placed in the middle of the screen created an ‘eye-pull-down’ effect; this means that
due to photos, users’ attention was drawn to the bottom of the page where additional
information for the hotel is located. This contradicts the general website rules for top and
top-left hand side attention. There are some design recommendations for bringing attention
to the bottom and as a result of placing additional information in this area.

[d] colors of the photos and webpage, during the think aloud recordings, a lot of
participants reported that due to photos, colour, and the ‘make a reservation’ (of Paphos

Amathus and Limassol Amathus) was not very visible. Following psychology of colours
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theory, colours can work as a very powerful tool as they can represent experiences,
emotions and status. The three webpages examined following this theory and they use
below background colours:

Golden Bay: a combination of blue, grey, dark grey and photos in the center of the page.
The combination of black and white adds sophistication and peace. It can be cold and
sterile but adding hints of silver (grey) can bring warmth.

Paphos Amathus: white background, blue horizontal bar, big centered photo and five
smaller photos at the bottom.

Limassol Amathus: same with Paphos Amathus. White is sophisticated and it gives
feelings of piece. Blue is calming — has been known to lower blood pressure (light blue). It
is the favourite colour of more adults. Following psychology of colours theory, this is not
the ideal colour for a webpage; but for hotels sector this colour is ideal as the blue is the

colour of the sea; hotels in Cyprus sell sunny beaches and the blue sea.

Ideally, following psychology of colours theory (Daily Mail, 2001), the first colour the
human eye notices is yellow (cheerful, used for mental stimulation). A combination of
yellow background with black text has high memory retention and legibility. Additionally,
usage of red is perfect as this colour is an attention grabber, full of energy. For a hotel
webpage, usage of green (centre of the colour spectrum) provides perfect balance, relaxing
and quiet. It is important the colour used for a hotel webpage to be used after deep
consideration; colour constitutes the first website design factor that is noticed by users.

[e] Refund Policy, participants mentioned that they could not locate where refund or
security policy is; adding credit card logos to the footer of the webage constitutes one of
the easiest, faster and convenient ways to provide this information. Additionally, it is of
utmost importance that on the booking page, a user can locate information ideally on a
secure SSC page with brand icons that promote trust (a link of security policy is necessary
to be linked from the homepage).

[f] Booking form, it is important that the booking form is not too big asking too many-in
most cases unnecessary information. Mandatory fields should be minimum.

[0] Room and Rates information, many participants reported that in Paphos Amathus and
Limassol Amathus found it difficult to obtain room information and photos (this was

mainly due to scroll down webpage format). Following recordings of participants and their
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critical information requirements, all room information should be placed on one screen, in
a printable pdf format that can be sent via email.

[h] Scrolling screen, the study showed that scrolling screen is annoying and in majority of
participants did not notice information placed in this part of the page. The purpose of the
webpage and especially a hotel’s website is to satisfy CCIRs fast in order to book

immediately before they leave and book somewhere else.

Most critical issue for website designers is to identify and finally predict and satisfy all
customers’ critical information requirements. The above findings and analysis brought into
light, many useful and important requirements of participants during their decision making
process stages. Re-designing hotel websites following these customers’ critical information
requirements will make it more likely to potential online shoppers to stay in the hotel

website, satisfy all his / her needs and finally book online.

The existing presentation of the Golden Bay Hotel Home Page follows an F-layout (Figure
58) in web design. This actually derives from previous eye tracking studies and came to the
conclusion that web surfers tend to read the screen in an “F” pattern — seeing first the top,

upper left corner and mainly left sides of the screen as below:

Figure 58: F-Layout Figure 59: Z-Layout

= 2] (1] >

Source: Jones (2012) Source: Jones (2010)

The existing presentation of the other two hotels — Limassol Amathus and Paphos Amathus
Beach Hotel follow the Z-layout (Figure 59) in web design. Following the Z theory, the

web designer should place the information that the hotel wants the reader to see first along
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the top of the Z. The eye will naturally follow the path of the Z, so the goal is to place

hotel’s “call to action” at the end.

However, the results of the study showed that none of the above two layouts work on
hotels’ websites. Online hotel reservation users tend to show a different behaviour when
they see the website. The majority of them follow the “golden triangle” theory of website
design — at homepage areas of maximum interest create a golden triangle — top left side of
the webpage attracts more attention. It is fundamental to mention that the behaviour
changes when an online user proceeds to the reservation page, amenities page, spa, gym,

surroundings etc. At these pages the attention is more central-to-bottom like a “T”".

From the above analysis, it was concluded that the most fruitful page area in a hotel main
website is mainly the left hand side at the top. When the online customers enter homepage
and proceed to more stages (i.e. information entering for availability) then central area of
the webpage is more observable. The home page of the hotel website is encountering
differently than the other website pages as first impression is a must in online services.
Following participants’ gaze plots the two pages of a hotel’s website should look like the
below figures:

Figure 60: Main website’s key areas Figure 61: Reservation website’s key areas
HOME PAGE OF THE HOTELS RESERVATION PAGE OF THE HOTELS
Most view area of Less important Least important area
home page area

Most view area

Medium Least important
important area area

Less important area

Source: Author, 2013

151



Hotel website designers should provide all hotels facilities on this page (Figure 60 and
Figure 61), capturing as much attention as possible and serve their customer’s critical
information requirements. As a result, the provision of obvious and striking menus, search
field (that none of the hotel had), information about the hotel — ideally near the logo of the
hotel and photos or images are some useful tools in building a hotel website. Participants
rarely went to the bottom of the page and they hardly ever scroll down to find information.
Actually, participants they never look at the scroll bar even when using them — this is due
to computer experience and consequently this side of the page is rarely seen (right hand
side).

It is a good suggestion to designers to provide hotel’s photos of surroundings and facilities
in this part of the page. This will attract customers’ eyes more easily. Hotel’s photos are a
powerful part of website design. Striking and beautiful bright photos (i.e. garden,
swimming pool area, facilities etc) can persuade user and make him / her even they cannot
locate all of their customer’s critical information requirements to book this hotel. Ugly and
dark photos confused users and make them leave the webpage. It is important to note that
photos leave a permanent impression on the users’ minds and can work as future

customer’s critical information requirements.

Figure 62 presents customer’s critical information requirements at each stage of the
decision making booking, “Time frame analysis of participants per decision making
process stage” provides a summary of information gathered from participants during their
decision making process — interview part and Eye tracking procedure. Following the
figure, a summary is provided per hotel.lt is divided into three parts: a. Information search,
ii. Evaluation of alternatives and iii. Online booking. At information search, the ‘Design
Criteria’ are the information that participants looking for during this stage. Second column
— Critical information requirements not met are these critical cues that were not noticed in
the hotel’s website and they are fundamental in order to proceed (images GO buttons and

X).
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Figure 62: Time frame analysis of participants per decision making process stage
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At the Evaluation of Alternatives stage, participants again reported ‘Design Criteria’; these

are the critical information requirements needed to proceed to the final stage of the

decision making process. Finally, at ‘Online Booking’ stage, participants mentioned

(during the think aloud method, critical decision method and applied cognitive task

analysis) problems occurred during this stage. Following the time frame analysis, all these

critical information requirements should be considered for the redesign of the hotel’s

website.

Figure 63 below “Confirmation of the Website Redesign” is prepared in order to confirm

or reject the participants’ critical information requirements and finally again provide

feedback regarding the redesign of the website. The structure is similar to the Figure 2 in

order to have a clear picture of the decision making process stages.
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Figure 63: Confirmation of theWebsite Redesign

Confirmation of theWebsite Redesign
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Source: Author, 2013

These critical information requirements included in the redesign of the website to be
provided at ‘most view area’ at the home page and reservation page (following the two
figures above). These are the most striking positions of the hotel’s website and the most

important and requested cues should be provided there.

Figure 67 provides an online decision making process following the original decision
making process steps. The need recognition step, during the hotel reservation decision
making is the need for hotel booking; at search stage the user will search over the Web for
various hotels of different star range, locations, room rate etc. At the evaluation of
alternatives stage, online users will come to figure out all hotels and evaluate them
according to their needs. Then, purchase stage is the online booking; at this stage
customers will fill the reservation form, book via credit card and receive a confirmation
email with all booking information. Finally post-booking behaviour refers to the outcome

of the entire online decision making process.
Following Figure 64, the top horizontal bar of the above figure summarizes the reason of

why a customer will follow the online decision making process instead of the traditional

booking via the hotel reception and travel agents.
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Figure 64: Online Decision Making Process
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The website is a 24/7/365 sales, promotional and marketing tool. It is a hotel's top

producing "virtual" sales office. The website is a "living organism™ with descriptive copy,

images, photos and keyword updates, special packages; email capture,

location

information, etc. In many cases local events are provided so as to attract the interest of the

customers.

Figure 65: Decision Making Model
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The Figure 65 shows that the actual decision making process is influenced by customers
critical information requirements (CCIRS) — cognitive factors. It provides that users’ goals
are influenced by these customers critical information requirements and these plays a
fundamental role in their entire decision making process. Then, at the decision point, the
user will come to decide if he/she is going to book online or leave the website. As a result,
before the user comes at this point, the hotel websites must satisfy all these customers’
critical information requirements in order to maximize the likelihood that customers have

finally booked online.

7.14 Conclusion

Getting these customers’ critical information requirements that influence users online
decision making process was not an easy task. Every hotel webpage is challenging and
competing with the other hotel webpage and not all of them can have the final booking and
as a result money from the shopper. It is vital for designers know the customer’s critical
information requirements in order to have them more visible and as a result get the user’s

attention.

Participants never read information; they scanned pages to find it. Consequently, it is
important the text provided in the web pages is scanable, with striking headings and fonts
and short sections. Customers get bored easily, so keeping their interest at the webpage is
vital. For this reason, when they are asked to fill reservation forms it is better to require
less information and the format is better to be vertical and with possible answers so as
users are able to click on an answer (i.e. dates — year, month, date) and then continue to

next question.

As referred in Applied Cognitive Task Analysis interviews, part three online booking,
“Difficulties in the process [as slow connection, not acceptable bank card] can change your
plans to make a reservation” and all participants agreed with this statement, it is crucial
hotel website designers to minimize the download time in order to not to lose potential
buyers with slow connections. Small photos and images can assist in minimizing download

time. During the think aloud process, participants reported that there was no search field in
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all the hotel websites; in well designed webpages, navigation is a must in order not
customers to lose their time in useless for them information. Navigation should allow
online users to find requested information efficiently. This navigation shall contain all
customers’ critical information requirements in order to acquire all information for their

booking, less mouse clicks, security and credit card logos.

Additionally, during the think aloud process all participants faced the same problem with
the Amathus Hotels websites; when they filled the reservation availability requirements
and the hotel provided information regarding availability in order the user be able to see
photos of the room they had to scroll down; none of them used the scroll down and at this
stage all of them reposted that they could not find room’s photos. Consequently, websites
designers should use smaller pages that do not require a lot of scrolling and as a result

minimize this usability issue.

All participants noticed horizontal bars on all three websites where hotel information about
meals, weddings, surroundings, etc these were located on tab labels, with bold letters and
borders. This is reasonable as users feel that if they select this tab will save them from
some useless mouse clicks, it allows them error free selections. However, no attention was

paid to Facebook and Twitter access.

The combination of methods used and analyses were used to specify the website redesign.
Obtaining all these customers’ critical information requirements were used as guidance for
the next step; i.e. meet the CCIRs and gain the booking. Gaze plots, heat maps, clusters
provided very useful information regarding what users actually see and for how long. The
usability scale showed that all webpages were below average. This drives the need for a

redesign, that will place the websites higher on the usability scale (B-A).

The time frame analysis provided the customers’ critical information requirements during
the online decision making process at each stage, and was extremely useful in highlighting
the missing information that caused participants to leave the hotel webpage. Problems

occurred during the decision making process when CCIRs were not met.
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Validation Study

8.1 Introduction

The best way to ensure that main study’s findings were valid, was to conduct a second
research. On one hand, there are the findings of the main research that identify customers’
critical information requirements during their online decision making process and re-design
tips based on these requirements validates the main study’s findings concerning
(re)designing aspects. The validation’s research purpose was to examine whether or not

these findings were valid.

8.2 Website Redesign Process

Two web-design programs — Microsoft Visual Web Developer and Adobe Dreamweaver
were used for the redesigning of the three websites. The main target was to redesign the
three webpages following main study’s findings during eye tracking, interview and think
aloud procedures in order to examine whether or not there redesign amendments really
affect the decision making process and will bring bookings to the hotels. As the two hotel
pages (Paphos Amathus and Limassol Amathus) were quite similar, almost same
amendments were applied. Website Redesign: Main target: make the home and reservation

page as simple as possible — avoid scrolling down — remove all unseen / unnecessary info.
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8.2.1 Amendments at Paphos and Limassol Amathus Home Pages

a) Search box has been added at right-hand side; participants mentioned that it was obvious

that the search box was missing

b) As previously referred to, the main target was to avoid scroll-down as much as possible;
consequently light blue horizontal line “exclusive offers” was removed and “exclusive

offers” were placed below booking process

¢) Another important target was to minimize mouse clicks; as a result booking process was

placed on the home page, left-hand side

d) The home page center photo was made smaller in order the booking process is more

striking
e) Under the booking process, “amend / cancel” button was placed
f) Brighter colours in horizontal and bottom bar links
g) The message at the bottom of the page was removed as nobody paid attention to it
h) Visa logos were placed at the bottom of the page
i) Norton secured logo was placed at the bottom of the page

J) “Exclusive offers” repeated link replaced with “media gallery”

Figure 66: Limassol Amathus Re Designed Areas at Home Page
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8.2.2 Amendments at Paphos and Limassol Amathus Rooms Availability Page

a) As the main issue at this part of the decision process was to locate the availability, the
“rates and reservation” section that contain again hotel’s contacts and same photo as a
home page was deleted

b) Booking process removed and placed on the home page in order to avoid unnecessary
clisks

c) the upper left-hand side logo was linked with redesigned home page

Figure 67: Paphos Amathus Original Rooms Availability Page
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8.2.3 Amendments in Golden Bay Home Page

a) Lighter grey colour; participants mentioned that the colour is too dark and not
representative for a country full of sun and blue sea

b) No scrolling down
¢) Add a photo gallery under booking process
d) Add search box

e) Remove book online as booking process is on the home page under booking process,
special offers are placed

f) Remove ‘winner certificate’ from home page photo
g) Visa logos were placed at the bottom of the page
h) Norton secured logo was placed at the bottom of the page

i) Remove different fonts and keep minimum different type and size of fonts; too
confusing and unfriendly

Figure 68: Golden Bay Original Re Designed Home Page
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8.2.4 Amendments in Golden Bay Reservation Page remains the same with the original

page; the only amendment is the link from the hotel’s logo to the redesigned home page.
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8.3 Validation Studies

Two different studies were performed in order to test the validation of the results of the
original research. The main purpose of the validity procedure was to ensure that the design
amendments made on the original hotel webpages were accurate and that by implementing

them the customers’ critical information requirements were met and satisfied.

8.3.1 Study A - Eyetracking

The first validation study was conducted in the same eye tracking lab with 13 participants
taking same process eye tracking experiment as main study’s with re-designed websites.
Participants were used the eye tracker in order to proceed with an online reservation
decision making process via the three re-designed webpages. These results from the heat
maps, gaze plots and cluster analysis were employed to identify the re-designed areas. They
were used to determine whether CCIRs were met together with the duration of the gaze.
Specifically, participants were asked to follow the below process:

a) Perform the calibration test, following researchers guidance and kindly ensure that
during the process they stay in the ideal position for the Tobii to track their eyes

b) Go to Google

c) They were asked to visit ALL three re-designed webpages (Paphos Amathus, Golden
Bay and Limassol Amathus) that were saved in the favourites of the internet explorer

d) Visit the websites acting normally as in an original website and proceed with a
reservation process; requested booking period 1-5/06/2013 (4 nights, 2 adults)

e) Leave

For the analysis of these results, observation evaluation was applied (gaze plots, heat maps,
cluster analysis) and quantitative analysis via Independent Samples t-test; comparing time
needed for online decision making of main study and time needed for online decision
making of (re)designed websites — validity study. Thirteen Participants used for the
Independent Samples t-test of the original webpage. Only the participants that visited all
websites were used in order to have an equal comparison of time needed for the online

booking decision making process. The results are presented in Section 8.4.
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At the first stage the Significant Value was tested if it was larger than .05; if yes, then
Equal variances assumed. If the significance level was less than .05 then Equal variances
were not assumed.

8.3.1.1 Analysis of Study A

Following the significance level of Levene’s test is p=.029 (less than p=.05), this means
that the variances of the two groups (Before and After Redesign) are not the same.
Therefore data violates the assumption of equal variance and it was taken into consideration
the results of the second line of the t-test - Equal variances not assumed. Assessing
differences between the groups: Taking Sig. (2-tailed) value of .007 (less than .05) means
that there is a significant difference in the mean scores on the Time taken for the online

booking decision between Before and After Redesign.

Table: 24 Group Statistics
\Websites N Mean Std. Deviation | Std. Error Mean
Time Before Redesign 13 5,1800 1,57631 43719
IAfter Redesign 13 3,6638 ,82539 ,22892
Table: 25 Independent Samples Test
Levene's Test t-test for Equality of Means
for Equality of
Variances
F Sig. t df Sig. (2- | Mean Std. Error 95% Confidence
tailed) |Difference| Difference Interval of the
Difference
Lower Upper
Fqual variances 5359 | 029 |3072| 24 | 005 | 1,51615 | 49350 | 49762 | 2,53469
Time assumed '
Equal variances not 3,072 | 18,120 | 007 | 1,51615 | 49350 | ,47984 | 2,55246
assumed

An independent samples t-test was conducted to compare the Time scores of participants
before and after the redesign of the webpages. There was a significant difference in the
mean scores on time for online booking decision between Before redesign (M=5.18,
SD=1.57) and After Redesign (M=3.66, SD=0.82). The mean time taken for completing the
online decision making process is reduced from 5.18 to 3.66 minutes indicating that
redesigned hotel websites significantly speeds up the customer’s decision making process

which is attributable to the timely satisfaction of the CCIRs.
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8.3.2 Study B — Comparison of Design and Redesigned Websites

Fifty participants were asked to observe original hotel websites (all three hotels) and
answer a set of questions. An additional set of Likert-scale questions was added at final part
in order to get some specific answers on redesigned parts: Credit card logos is easily
identifiable, Site search is easy to access, Security for transactions logo is easily
identifiable, The appearance of some recognized type of assurance of a secure transaction
impacts your decision, It is very convenient to have the booking process at home page, Less
mouse clicks make your decision making process more convenient, It is likely to ignore
information placed at scroll down part of the webpage, The cancel/amend a reservation is
in a striking position, Special offers are easy to access, A short-time booking process

impacts your online decision making process.

A week later, the same participants were asked to return and undergo the same process
using the re-designed webpages. The results of the two questionnaires were analyzed using
the Paired Samples Samples t-test (in SPSS). The aim was to establish whether there was a
significant difference between the original and redesigned websites i.e. to accept or reject

the null hypothesis i.e. no difference between the designed and redesigned websites.

With reference to Tables 26-34, the Paired Samples Samples t-test analyses showed that all
the specified CCIRs were significant at the 5% level upholding the alternative hypothesis;
namely, the redesigned websites for all three hotels were significantly improved in respect
of all the CCIRs. These differences are discussed in section 8.5.
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8.4 Results — Study A

Figure 69: Paphos Amathus Re-Designed — Home Page

More than just a bea:
e e that 3 ol a2 b gt s nd kMBS B, ' ke 10 0 vy beesd your pre
Papbo (52 focis on e i the malle decl 1> ke youE SENREWRY. petstie W

According to above gaze plot and heat map (Figure 69) of Paphos Amathus, users can
easily see all the CCIRs related to the online booking process; this is the area of highest
intensity. Similarly, the CCIRs associated with ‘special offers’ in the middle of the page are
seen by users as well as the credit card and security logo CCIRs.
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Figure 70: Paphos Amathus Re-Designed — HomePage and reservation, Cluster
Analysis

Licansed & Daveloped by LieS"®

The cluster analysis of the Paphos Amathus
homepage and reservation re-designed
webpages confirmed the CCIRs in the heat map
(Figure 70).

Similarly, all the cluster analysis confirms the
CCIRs in the redesigned websites for the two
other hotels (Limassol Amathus and Golden
Bay).
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Figure 71: Golden Bay Re-Designed — Home Page

Golden’s Bay Heat Map is targeted at online booking process section — right hand side,

special rates and photo gallery.

Figure: 72 Limassol Amathus Re-Designed — Home Page, Cluster Analysis
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4 pidug s quility and beaut| 8 € IS everlasting, and the sea a Mediterranean
n lcoming as the sun itsel d yourselfin atraly unique environment of exquisite

e your every request is nted with pleast “Setin a location that gently unites land

nks among the most prestigiols hotels on the island, This, coupled with service that

, makes this hotel the natural holiday choice. Aiplace where visitors return time and time
agamm‘aWarm welcome.

AREA ROOMS. RESTAURANTS BARS LEISURE

Offers | Photo Gallery| Email Us

Additional areas of interest were produced at all webpage especially at photo, top of page,

horizontal bar and booking process.
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Flgure 73 leassol Amathus Re- De3|gned Home Page

AW

Figure 74:Limassol Amathus Re-Designed — Home Page and Reservation, Cluster

Analysis

NI SUITE WITH PRIVATE PO

Limassol Amathus homepage and reservation re-designed webpage produced additional

areas of interest at all webpage; especially top, left hand side and bottom of the page.
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8.5 Results — Study B Comparison of Design and Redesigned Websites

As referred aboved, Paired Samples T-Test was applied. This test compares the means of

data from two related samples; i.e. observations before and after an intervention on the

same participant. This analysis considered all the hotels together. In Section 8.5.1, each

hotel was considered on an individual basis. Null Hypothesis: Ho: There is no significant

difference in mean scores between original and redesigned websites. Alternative

Hypothesis: H1: There is a significant difference in mean scores between original and

redesigned websites.

Table 26: Paired Samples Test (General Questions)

Paired Differences .
. Mean | b | st [95% Confidence| ° df S'g_' (2
General Questions ’ Interval tailed)
Error Lower | Upper
M
. ORIGINAL and RE-DESIGNED: Before you
Pairl  \ecide to book a hotel you search all alternatives, -100 1,303],043 | -186 | -014 |-2,333 | 49 | 024
ORIGINAL and RE-DESIGNED: The site gives
Pair 2 lyou information about credit card security and -2,000 [1,414{ ,200 | -2,402 | -1,598 |-10,000| 49 | ,000
personal data?
ORIGINAL and RE-DESIGNED: The site gives
Pair 3 you the opportunity to search for various -960 |,968| ,137 | -1,235 | -,685 | -7,012 | 49 | ,000
information regarding hotel bedrooms
ORIGINAL and RE-DESIGNED: The site gives
Pair 4  you the opportunity to search for various -540 |(,813| ,115 | -,771 | -,309 |-4,694 | 49 | ,000
information regarding hotel facilities
ORIGINAL and RE-DESIGNED: The site gives
Pair5  you the opportunity to search for various -1,340 (1,171) ,166 | -1,673 | -1,007 | -8,090 | 49 | ,000
information regarding better packages and offers
ORIGINAL and RE-DESIGNED: The site gives
Pair 6  [you the opportunity to search for various -540 [,952| ,135 | -,811 | -,269 |-4,010| 49 | ,000
information regarding hotel location
. ORIGINAL and RE-DESIGNED: The site
Pair’  Lllows you a refund in the event of cancellation -2,900 11,474,208 | -3,319 | -2,481 |-13,909] 49 | 000
. ORIGINAL and RE-DESIGNED: This site
Pair 8 allows you alternative options for room type -1,540 (1,073| ,152 | -1,845 | -1,235 |-10,148| 49 | ,000
ORIGINAL and RE-DESIGNED: This site
Pair 9  fallows you alternative options for room location | -1,160 |1,076| ,152 | -1,466 | -,854 |-7,624 | 49 | ,000
(inland, side, sea view)
. ORIGINAL and RE-DESIGNED: This site
Pair 10 allows you alternative options for meal -1,120 1,043 ,147 | -1,416 | -,824 | -7,595| 49 | ,000
ORIGINAL and RE-DESIGNED: This site
Pair 11 fallows you alternative options for payment -2,000 [1,370| ,194 | -2,389 | -1,611 |-10,321| 49 | ,000
methods (credit card, debit -electron, paypal etc)
. ORIGINAL and RE-DESIGNED: It is easy to
Pair 12 fill in the reservation form -,880 |,773| ,109 | -1,100 | -,660 |-8,050 | 49 | ,000
. ORIGINAL and RE-DESIGNED: The
Pair 13 i tructions are simple to be followed -1,120 1895|127 | -1,374 | -866 | -8,845] 49 | 000
ORIGINAL and RE-DESIGNED: Online
Pair 14 [booking provides the opportunity to save time -,260 |,664| ,094 | -,449 | -,071 |-2,768 | 49 | ,008
and money
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ORIGINAL and RE-DESIGNED: You are very
. positive to book on this hotel because of the
Pair 15 rand name that you would change your booking -240 |,5911.,084 | -,408 | -072 | -2.871 | 49 | 006
period in order to spend your vacations there
. ORIGINAL and RE-DESIGNED: You trust the
Pair16 | ernet to provide personal information. -900 |.9741,138 | -1,177 | -623 | 6,533 | 49 | ,000
ORIGINAL and RE-DESIGNED: There are
Pair 17 [some other factors that influence your final -,260 |,664| ,094 | -,449 | -071 | -2,768 | 49 | ,008
decision [i.e family, friends].
ORIGINAL and RE-DESIGNED: Difficulties in
. the process [as slow connection, not acceptable
Pair 18 bank card] can change your plans to make a -080 |,566| ,080 | -,241 081 1-1,000| 49 | 322
reservation.
Table 27: Paired Samples Statistics
Mean N SD Std.
Error
ORIGINAL: Before you decide to book a hotel you search all alternatives. 4,56 50 837 | ,118
Pair 1  |RE-DESIGNED: Before you decide to book a hotel you search all 466 50 503 | 084
alternatives. ' ' '
ORIGINAL: The site gives you information about credit card security and
air bersonal data? 2,78 50 | 1,298 | ,184
RE-DESIGNED: The site gives you information about credit card security and 478 50 418 | 059
personal data? ' ' '
_ORIGINAL. The site gives you the opportunity to search for various 3,74 50 876 | 124
Pair 3 information regarding h_otel_bedrooms _ )
RE-DESIGNED: The site gives you the opportunity to search for various 470 50 463 065
information regarding hotel bedrooms ' ' '
ORIGINAL: The site gives you the opportunity to search for various
Pair 4 information regarding hotel facilities 3,70 50 909 1,129
RE-DESIGNED: The site gives you the opportunity to search for various 494 50 431 061
information regarding hotel facilities ' ' '
ORIGINAL: The site gives you the opportunity to search for various
Pair 5 information regarding better packages and offers 3,34 50 848 1,120
RE-DESIGNED: The site gives you the opportunity to search for various 468 50 471 067
information regarding better packages and offers ' ' '
ORIGINAL: The site gives you the opportunity to search for various
Pair 6 information regarding hotel location 3,62 50 830 1,117
RE-DESIGNED: The site gives you the opportunity to search for various 416 50 548 078
information regarding hotel location ' ' '
Pair 7 ORIGINAL: The site allows you a refund in the event of cancellation 1,82 50 | 1,101 | ,156
RE-DESIGNED: The site allows you a refund in the event of cancellation 4,72 50 454 | ,064
Pair 8 ORIGINAL: This site allows you alternative options for room type 3,06 50 | 1,038 | ,147
RE-DESIGNED: This site allows you alternative options for room type 4,60 50 495 | ,070
ORIGINAL: This site allows you alternative options for room location 344 50 | 1013 | 143
Pair 9 (inland, side, sea view) ' ! '
RE-DESIGNED: This site allows you alternative options for room location 460 50 295 | 070
(inland, side, sea view) ' ! !
pair 10 ORIGINAL: This site allows you alternative options for meal 3,18 50 | 1,063 | ,150
RE-DESIGNED: This site allows you alternative options for meal 4,30 50 931 | ,132
ORIGINAL.: This site allows you alternative options for payment methods
Pair 11 (credit card, debit -electron, paypal etc) 2,54 50 930 | 132
RE-DESIGNED: This site allows you alternative options for payment 454 50 930 132
methods (credit card, debit -electron, paypal etc) ' ' '
Pair 12 ORIGINAL: It is easy to fill in the reservation form 3,78 50 ,648 | ,092
RE-DESIGNED: It is easy to fill in the reservation form 4,66 50 479 | ,068
Pair 13 ORIGINAL: The instructions are simple to be followed 3,54 50 ,676 | ,096
RE-DESIGNED: The instructions are simple to be followed 4,66 50 479 | ,068
ORIGINAL.: Online booking provides the opportunity to save time and 446 50 862 122
Pair 14 [1ONeY . . . . . ' ' '
RE-DESIGNED: Online booking provides the opportunity to save time and
money 4,72 50 454 | 064
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ORIGINAL.: You are very positive to book on this hotel because of the brand
name that you would change your booking period in order to spend your 3,74 50 922 | ,130
bair 15 \vacations there
RE-DESIGNED: You are very positive to book on this hotel because of the
brand name that you would change your booking period in order to spend 3,98 50 ,869 | ,123
our vacations there
bair 16 ORIGINAL: You trust the Internet to provide personal information. 3,52 50 931 | ,132
RE-DESIGNED: You trust the Internet to provide personal information. 4,42 50 ,673 | ,095
QRIGII\_IAL: There are some other factors that influence your final decision 3.44 50 993 | 140
Pair 17 [i.e family, friends].
RE-DESIGNED: There are some other factors that influence your final
- - . 3,70 50 | 1,055 | ,149
decision [i.e family, friends].
ORIGINAL: Difficulties in the process [as slow connection, not acceptable 3,64 50 802 | 113
bair 18 bank card] can change your plans to make a reservation.
RE-DESIGNED: Difficulties in the process [as slow connection, not
. 3,72 50 ,671 | ,095
lacceptable bank card] can change your plans to make a reservation.

8.5.1 Analysis the customer’s decision making process for all hotels

Following Sig. 2-tailed column, all questions — except last one “Difficulties in the process

[as slow connection, not acceptable bank card] can change your plans to make a

reservation”, range from p=0.000—p=0.024; this confirms that there is significant difference

between original and re-designed websites (p<0.05). The null hypothesis “Ho: There is no

significant difference in mean scores between original and redesigned websites” 1S

rejected since p<0.05 (in fact p=0.000—p=0.024). Consequently, the alternative hypothesis

“HI: There is a significant difference in mean scores between original and redesigned

websites” is accepted. Taking Mean scores of Paired Samples Statistics, in my case the

mean of all questions shows a significant increase of all pairs from original websites to

redeisigned websites.

Table 28: Paired Samples Test (Golden Bay)

Paired Differences t df | Sig. (2-
Mean | SD Std.  |95% Confidence tailed)
Golden Bay Error | Interval of the
Mean Difference
Lower | Upper
. ORIGINAL and RE-DESIGNED: | would
Pair 1 like to use this website frequently -1,440( 1,110 | ,157 |-1,755| -1,125 |-9,177| 49 ,000
pair 2 [ORIGINAL and RE-DESIGNED: I found | 4 750 | 1 310 | 185 | 1,348| 2,002 | 9,285 | 49 | 000
the website unnecessarily complex
pair3  [ORICINAL and RE-DESIGNED: thought] 4 460! 1 187 | 167 |-1,796| -1,124 |-8.737| 49 | 000
the website was easy to use
ORIGINAL and RE-DESIGNED: 1 think
Pair 4 that | will need the support of a technical 1,120 | 1,534 | ,217 ,684 | 1,556 |5,163 | 49 ,000
person to be able to use this website
ORIGINAL and RE-DESIGNED: | found
Pair 5  the various functions in this website were  |-1,240| ,870 123 |-1,487| -,993 [-10,074{ 49 ,000
well integrated
ORIGINAL and RE-DESIGNED: | thought
Pair 6  [there was too much inconsistency in this 1,420 1,180 | ,167 |1,085| 1,755 |8,512| 49 ,000
website
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ORIGINAL and RE-DESIGNED: | think
Pair 7 that most people will learn how to use this |-1,360| 1,064 | ,151 |-1,663| -1,057 |-9,034| 49 ,000
website quickly
pairg  [ORIGINAL and RE-DESIGNED: Ifound | ) 655 | 1 308 | 185 |1248| 1,992 | 8,760 49 | 000
the website very cumbersome to use
pairg |ORICGINAL and RE-DESIGNED: 1felt | ) 6o/ 1 008 | 143 |-1,006| -1,334 | 11,365 49 | 000
\very confident using the website
ORIGINAL and RE-DESIGNED: | needed
Pair 10 to learn a lot of things before I could get 1,220 | 1,489 | ,211 797 | 1,643 | 5,795 | 49 ,000

going with this website

Table 29:Paired Samples Statistics (Golden Bay)

Golden Bay Mean | N SD Std.

Error

bair 1 ORIGINAL.: | would like to use this website frequently 2,88 | 50 [ ,849 ,120
ar RE-DESIGNED: | would like to use this website frequently 4,32 50 ,621 ,088
Pair 2 ORIGINAL: | found the website upnecessarily cgmplex 290 | 50 | 1,199 | ,170
RE-DESIGNED: | found the website unnecessarily complex 1,18 | 50 | ,388 ,055

Pair 3 ORIGINAL: I thought the website was easy to use 3,34 | 50 [ 1,042 147
RE-DESIGNED: | thought the website was easy to use 4,80 | 50 | ,452 ,064

ORIGINAL: I think that I will need the support of a technical person to be able
to use this website
RE-DESIGNED: | think that | will need the support of a technical person to be
able to use this website 1747150 1,026 | 145
ORIGINAL: I found the various functions in this website were well integrated 3,28 | 50 | ,970 137
Pair 5 RE-DESIGNED: | found the various functions in this website were well 452 | 50 | 707 100
integrated
ORIGINAL: | thought there was too much inconsistency in this website 3,08 | 50 | ,778 110
RE-DESIGNED: | thought there was too much inconsistency in this website 1,66 | 50 | ,688 ,097
ORIGINAL: I think that most people will learn how to use this website quickly | 3,28 | 50 [ ,882 ,125
Pair 7 [RE-DESIGNED: I think that most people will learn how to use this website 264 | 50 505 074

2,86 50 | 1,400 ,198
Pair 4

Pair 6

quickly
Pair 8 ORIGINAL: | found the website very cumbersome to use 3,42 | 50 | ,785 111
RE-DESIGNED: | found the website very cumbersome to use 1,80 | 50 | ,728 ,103
Pair 9 ORIGINAL: | felt very confident using the website 3,04 | 50 | ,638 ,090
RE-DESIGNED: | felt very confident using the website 466 | 50 | ,626 ,089
\(,)veRbIStleNAL: I needed to learn a lot of things before | could get going with this 280 | 50 | 1220 | 174
Pair 10 . . .
ar RE-DESIGNED: | needed to learn a lot of things before | could get going with
- . 1,58 | 50 | 1,108 | ,157
this website

8.5.2 Analysis of Golden Bay Re-Designed Website

Following Sig. 2-tailed column, all questions have p-value 0.000; this confirms that there
is significant difference between original and re-designed websites (p<0.05). The null
hypothesis “Ho. There is no significant difference in mean scores between original and
redesigned websites” is rejected since p<0.05 (in fact p=0.000). Consequently, the
alternative hypothesis “HI: There is a significant difference in mean scores between
original and redesigned websites” 1S accepted. Results of Tables 28 and 29 show that
redesigning reduced complexity of the original website, easier to be used, with minimum
inconsistency and users would like to use more regularly. As a result website redesigning

proved that benefits the hotel.
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Table 30: Paired Samples Test (Amathus Hotel Limassol)

Paired Differences t df | Sig.
Amathus Hotel Limassol Mean | SD Std. | 95% Confidence (2-
Error | Interval of the tailed)
Mean Difference
Lower | Upper
. ORIGINAL and RE-DESIGNED: | would
Pair 1 like to use this website frequently -1,420| 1,090 | ,154 | -1,730 | -1,110 | -9,215 | 49 | ,000
. ORIGINAL and RE-DESIGNED: | found
Pair 2 the website unnecessarily complex 1,660 | 1,136 | ,161 | 1,337 | 1,983 | 10,334 | 49 | ,000
pair3 [ORIGINAL and RE-DESIGNED: I'thought ; 7g4 | g75 | 133 | -2,057 | -1,503 | -12,009 | 49 | 000
the website was easy to use
ORIGINAL and RE-DESIGNED: | think
Pair 4 that | will need the support of a technical 1,160 | 1,346 | ,190 778 | 1,542 | 6,096 | 49 | ,000
person to be able to use this website
ORIGINAL and RE-DESIGNED: | found
Pair 5  [the various functions in this website were -1,160 | ,650 | ,092 | -1,345 | -975 |-12,614 | 49 | ,000
well integrated
ORIGINAL and RE-DESIGNED: | thought
Pair 6  there was too much inconsistency in this 1,440 | 1,215| ,172 | 1,095 | 1,785 | 8,381 | 49 | ,000
website
ORIGINAL and RE-DESIGNED: | think
Pair 7 [that most people will learn how to use this | -1,120 | 1,154 | ,163 | -1,448 | -,792 | -6,861 | 49 | ,000
website quickly
. ORIGINAL and RE-DESIGNED: | found
Pair 8 the website very cumbersome to use 1,700 {1,403 | ,198 | 1,301 | 2,099 | 8,566 | 49 | ,000
. ORIGINAL and RE-DESIGNED: | felt
Pair 9 very confident using the website -1,180| ,919 | ,130 | -1,441 | -,919 | -9,080 | 49 | ,000
ORIGINAL and RE-DESIGNED: | needed
Pair 10 to learn a lot of things before I could get 1,280 | 1,400 | ,198 ,882 | 1,678 | 6,464 | 49 | ,000
going with this website
Table 31: Paired Samples Statistics (Amathus Hotel Limassol)
Amathus Hotel Limassol Mean [ N | SD | Std.
Error
bair 1 ORIGINAL: | would like to use this website frequently 3,34 | 50| ,961 ,136
RE-DESIGNED: | would like to use this website frequently 4,76 |50 | ,476 ,067
Pair 2 ORIGINAL: | found the website unnecessarily complex 2,78 |50 1,075 | ,152
RE-DESIGNED: | found the website unnecessarily complex 1,12 | 50| ,328 ,046
Pair 3 ORIGINAL: | thought the website was easy to use 3,10 | 50 | ,886 ,125
RE-DESIGNED: | thought the website was easy to use 488 | 50| ,328 ,046
ORIG_I NAL: I think that | will need the support of a technical person to be able to 258 | 50| 1372 | 194
paira IS this website
RE-DESIGNED: I think that | will need the support of a technical person to be
- . 1,42 | 50| ,499 | ,071
able to use this website
ORIGINAL: | found the various functions in this website were well integrated 3,56 | 50| ,675 ,095
Pair 5 !::]Itze-;;SeLGNED: I found the various functions in this website were well 472 | 50| 454 | 064
Pair 6 ORIGINAL.: | thought there was too much inconsistency in this website 2,88 | 50| 1,062 | ,150
RE-DESIGNED: | thought there was too much inconsistency in this website 1,44 |50 | ,675 ,095
ORIGINAL: | think that most people will learn how to use this website quickly 3,56 |50 | 1,033 | ,146
Pair 7 (F:uEi;:[k)II)E/SIGNED: I think that most people will learn how to use this website 468 | 50| 471 067
Pair 8 ORIGINAL.: | found the website very cumbersome to use 3,16 | 50| 1,076 | ,152
RE-DESIGNED: | found the website very cumbersome to use 1,46 | 50| ,762 ,108
Pair 9 ORIGINAL: | felt very confident using the website 3,60 |50 | ,808 114
RE-DESIGNED: | felt very confident using the website 478 |50 | ,545 077
\?veRbISCiatleNAL: I needed to learn a lot of things before I could get going with this 276 |50 1,205 | 170
Pair 10 . . .
ar RE-DESIGNED: I needed to learn a lot of things before | could get going with
- . 1,48 50| ,863 | ,122
this website
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8.5.3 Analysis of Amathus Hotel Limassol Re-Designed Website

Following Sig. 2-tailed column, all questions have p-value 0.000; this confirms that there

is significant difference between original and re-designed websites (p<0.05). The null

hypothesis “Ho. There is no significant difference in mean scores between original and

redesigned websites” is rejected since p<0.05 (in fact p=0.000). Consequently, the

alternative hypothesis “HI: There is a significant difference in mean scores between

original and redesigned websites” 1S accepted. Participants again that redesigned

webpages were less complex, easier to be used, with minimum inconsistency and they

would like to use more regularly.

Table 32: Paired Samples Test (Paphos Amathus Beach Hotel)

Paired Differences t df | Sig.
Mean | SD | Std. |95% Confidence (2-
Paphos Amathus Beach Hotel Error | Interval of the tailed)
Mean Difference
Lower | Upper
. ORIGINAL and RE-DESIGNED: | would
Pair 1 like to use this website frequently -1,320| 1,203 | ,170 | -1,662 | -,978 | -7,761 | 49 | ,000
pair2  |ORIGINAL and RE-DESIGNED:I found thel 4 661 | 1 136 | 161 | 1,337 | 1,983 | 10334 | 49 | 000
website unnecessarily complex
pair3  ORIGINAL and RE-DESIGNED: Ithought | ; a6q | 948 | 134 | -2,129 | -1501 |-13,876 | 49 | 000
the website was easy to use
ORIGINAL and RE-DESIGNED: I think
Pair 4 tthat | will need the support of a technical 1,160 | 1,346 | ,190 ,778 | 1,542 | 6,096 | 49 | ,000
person to be able to use this website
ORIGINAL and RE-DESIGNED: | found
Pair 5  the various functions in this website were -1,180 | ,523 | ,074 | -1,329 | -1,031 | -15,968 | 49 | ,000
well integrated
ORIGINAL and RE-DESIGNED: | thought
Pair 6  [there was too much inconsistency in this 1,520 | 1,182 | ,167 | 1,184 | 1,856 | 9,092 | 49 | ,000
website
ORIGINAL and RE-DESIGNED: I think
Pair 7 [that most people will learn how to use this | -1,400 | 1,385 | ,196 | -1,794 | -1,006 | -7,147 | 49 | ,000
website quickly
pairg  [ORICINAL and RE-DESIGNED: I found | 4 66 | 1 319 | 187 | 1,285 | 2,035 | 8,901 | 49 | ,000
the website very cumbersome to use
. ORIGINAL and RE-DESIGNED: | felt very
Pair 9 confident using the website -1,080 | ,966 | ,137 | -1,354 | -,806 | -7,909 | 49 | ,000
ORIGINAL and RE-DESIGNED:I needed
Pair 10 to learn a lot of things before I could get 1,220 | 1,389 | ,196 ,825 1,615 | 6,209 | 49 | ,000
going with this website
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Table 33: Paired Samples Statistics (Paphos Amathus Beach Hotel)

Paphos Amathus Beach Hotel Mean | N | SD | Std.
Error
bair 1 ORIGINAL: | would like to use this website frequently 3,44 |50 1,110 | ,157
RE-DESIGNED: | would like to use this website frequently 4,76 | 50| ,476 | ,067
Pair 2 ORIGINAL: | found the website unnecessarily complex 2,78 | 50| 1,075 | ,152
RE-DESIGNED: | found the website unnecessarily complex 1,12 |50 | ,328 ,046
Pair 3 ORIGINAL: | thought the website was easy to use 3,02 | 50| ,845 ,119
RE-DESIGNED: | thought the website was easy to use 4,88 |50 ,328 | ,046
ORIG_I NAL: I think that I will need the support of a technical person to be able to 258 |50 | 1372 | 194
paira U8 this website
RE-DESIGNED: | think that | will need the support of a technical person to be
- . 1,42 |50 ,499 ,071
able to use this website
ORIGINAL: | found the various functions in this website were well integrated 3,52 | 50| ,762 ,108
Pair 5 RE-DESIGNED: | found the various functions in this website were well 470 | 50| 463 065
integrated
Pair 6 ORIGINAL: | thought there was too much inconsistency in this website 3,02 |50 ,845 | ,119
RE-DESIGNED: | thought there was too much inconsistency in this website 1,50 | 50| ,678 ,096
ORIGINAL: | think that most people will learn how to use this website quickly 3,28 |50 1,179 | ,167
Pair 7 cF:uEi;:IEII;SIGNED: I think that most people will learn how to use this website 468 |50 471 | o067
Pair 8 ORIGINAL: | found the website very cumbersome to use 3,20 | 50| ,969 137
RE-DESIGNED: | found the website very cumbersome to use 154 | 50| ,762 ,108
Pair 9 ORIGINAL: | felt very confident using the website 3,66 | 50| ,872 123
RE-DESIGNED: | felt very confident using the website 474 | 50| ,565 ,080
VOWF;bIStIeNAL: I needed to learn a lot of things before | could get going with this 274 50| 11202 | 169
Pair 10 . . .
RE-DESIGNED: | needed to learn a lot of things before I could get going with 152 | 50| 886 | 125

this website

8.5.4 Analysis of Amathus Hotel Paphos Re-Designed Website

Following Sig. 2-tailed column, all questions have p-value 0.000; this confirms that there

is a significant difference between original and re-designed websites (p<0.05). The null

hypothesis “Ho. There is no significant difference in mean scores between original and

redesigned websites” 1S rejected since p<0.05 (in fact p=0.000). Consequently, the

alternative hypothesis “HI: There is a significant difference in mean scores between

original and redesigned websites” is accepted.

Results of Tables 32 and 33 show that complexity and inconsistency is minimum,

participants do not find the website very cumbersome to use and they are willing to use it

again. Websites after the redesigning became more friendly to the user and convenient. As

a result, users are happy to use them, search them, satisfy his CCIRs and proceed with

purchasing.
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Table 34: Paired Samples Test (Re-design guidelines)

Paired Differences t df |Sig. (2-
Re-design tips Mean | SD Std. | 95% Confidence tailed)
Error | Interval of the
Mean Difference
Lower | Upper
pair1 [ ORIGINAL and RE-DESIGNED:Credit | 3109 1199 157 -3416 -2784 -19727 49 000
card logos is easily identifiable
pairz  [CRIGINAL and RE-DESIGNED'Site |, g0q 1 915 171 -3144 -2456 -16333 49 000
isearch is easy to access
pair3 [ORIGINAL and RE-DESIGNED:Security| - 3 o6 o193 159 3319 -2.801] -23707 49 000
for transactions logo is easily identifiable
ORIGINAL and RE-DESIGNED:The
pair4  [2PPearance of some recognized type of -440 884 125 -691 -189 -3518 49 001
lassurance of a secure transaction impacts
lyour decision
ORIGINAL and RE-DESIGNED: It is
Pair5  very convenient to have the booking -,080 274 ,039 -,158 -,002 -2,064 49 044
process at home page
ORIGINAL and RE-DESIGNED: Less
Pair 6  |mouse clicks make your decision making -2200 ,418 ,069  -,339 -,101] -3,718| 49 ,001]
process more convenient
ORIGINAL and RE-DESIGNED: It is
Pair 7 [likely to ignore information placed at ,080 ,944 134 -,188 ,348 599 49 ,552)
scroll down part of the webpage
ORIGINAL and RE-DESIGNED: The
Pair 8 [cancel/amend a reservation is in astriking | -2,740, 1,575 ,223 -3,188 -2,292 -12,298 49  ,000
position
. ORIGINAL and RE-DESIGNED: Special
Pair 9 offers are easy to access -2,020/ 1,286  ,182 -2,385 -1,655 -11,111 49  ,000
ORIGINAL and RE-DESIGNED: A short-
Pair 10 time booking process impacts your online -100 ,303 ,043 -,186 -,014 -2,333 49 024
decision making process
Table 35: Paired Samples Statistics
Mean| N SD Std.
Error
bair 1 ORIGINAL: Credit card logos is easily identifiable 1,70] 50 ,814] 115
4" IRE-DESIGNED: Credit card logos is easily identifiable 480 50| 404 057
Pair 2 ORIGINAL: Site sgarch is easy to access 2,000 50 1,030 ,146
RE-DESIGNED: Site search is easy to access 4,80 50 ,404] 057,
Pair 3 ORIGINAL: Security for transactions logo is easily identifiable 1,78] 50 , 790 ,112
RE-DESIGNED: Security for transactions logo is easily identifiable 4,84 50 ,370] ,052
ORIGII\_IAL_. The appearance qf some recognized type of assurance of a secure 416 50 1076 152
Pair 4 transaction impacts your decision _
RE-DESIGNED: The appearance of some recognized type of assurance of a secure
e L 4,600 50 ,495 ,070
transaction impacts your decision
Pair 5 ORIGINAL: It is very convenient to have the booking process at home page 4,66 50 ,479 ,068
RE-DESIGNED: It is very convenient to have the booking process at home page 4,74 50, 443 ,063
ORIGII_\IAL. Less mouse clicks make your decision making process more 434 50| 939 133
Pair 6 convenient _ N _
RE-DE_SIGNED. Less mouse clicks make your decision making process more asd| 50l 675 095
convenient
- \?\/eRbl;()Balé\:;AL It is likely to ignore information placed at scroll down part of the 410 50 1,003 155
pair 7 RE-DESIGNED: It is likely to ignore information placed at scroll down part of the
webpage 4,02 50 1,392 ,197|
Pair 8 ORIGINAL: The cancel/amend a reservation i_s in_a gtriking_ position_ ) 1,90, 50 ,995| 141
RE-DESIGNED: The cancel/amend a reservation is in a striking position 4,641 50 ,693  ,098
Pair 9 ORIGINAL: Special offers are easy to access 2,601 50 ,990| 140
RE-DESIGNED: Special offers are easy to access 4,62 50 ,490] ,069
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ORIGINAL.: A short-time booking process impacts your online decision making
process

RE-DESIGNED: A short-time booking process impacts your online decision
making process

4,54 50 ,646| ,091]
Pair 10
4,64 50 485 ,069

8.5.5 Analysis of Re-Designed Tips

Following Sig. 2-tailed column, nine questions have p-value from 0.000 to 0.044; this
confirms that there is significant difference between original and re-designed websites
(p<0.05). The null hypothesis “Ho: There is no significant difference in mean scores
between original and redesigned websites” is rejected since p<0.05 (in fact p=0.000—
p=0.044). Consequently, the alternative hypothesis “H1: There is a significant difference in

mean scores between original and redesigned websites” IS accepted.

One question “It is likely to ignore information placed at scroll down part of the webpage”
has p-value 0.552 (p>0.05) which shows that there is no significant difference between
original and re-designed websites. For this question the null hypothesis “Ho: There is no
significant difference in mean scores between original and redesigned websites” IS
accepted since and, the alternative hypothesis “HI: There is a significant difference in

mean scores between original and redesigned websites” s rejected.

Taking Mean scores of Paired Samples Statistics Table, in our case the mean of all
questions shows a significant increase of all pairs from original websites to redesigned
websites. In all websites complexity and inconsistency is minimum, participants do not find
the websites very cumbersome to use and they are willing to use them again. This
information taken with the heat maps provides concrete evidence theat the novel
methodology for website redesign produces dramatic improvements in the cognitive utility
of the website by directly addressing the CCIRs.

8.5.6 Usability Analysis

As referred in Chapter 6, to calculate the SUS score, first sum the score contributions from
each item. Each item's score contribution will range from 0 to 4. The total score should be
between 0 and 100. The higher the score, the more usable the website is. Any value from 0-
50, is grade scale F-E, the acceptability range is not acceptable and poor, between 51-74
(D-C) usability is ok to good and from 74-100 (B-A) is excellent to best imaginable.
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Figure 75a: Grades of the three hotels following SUS assessments
A Validation Study — 50 Participants (Original Websites)

0 10 20 30 40 50 60 70 80 90 100
51<D 68<C ‘ 74<B | 80.3<A
D C B A
Golden Bay Limassol Amathus
Score 47 Score 52
Paphos Amathus
Score 51

SUS - Before (re)design

120%

100% MINIMUM TARGET

80% et

60% Limssol Amathus —4=5U5%
w0 aphos Amathus 51%
‘-/"G-o'\den Bay 47%
20% f
& & .- . = T T

0% T T T T T T T T T T T T T T T T T 1
0% 0% 0% 0% 0% 0% 5% 10% 15% 20% 25% 30% 35% 40% 45% 50% 55% 60% 65% V0% 75% B80% 90% 100%

F D C B A

Following SUS analysis of original websites, rates of 50 participants showed that all three
hotels are in usability E-D (Figure 75a). The minimum SUS target is close to 80% and
website redesign brought the three websites on this (Figure 75b). Figure 75a shows that
Golden Bay Original website is range F-E (not acceptable), Limassol and Paphos Amathus

is a slightly better usability situation range D (ok).
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Figure 75b: Grades of the three hotels following SUS assessments
B. Validation Study — 50 Participants (Re-Designed Websites)
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Re-designing of the three websites transfer the hotels’ usability from range E-D to B-A
(excellent to best imaginable). This confirms that changes actually influence usability of the
three hotels’ websites with more positive scores (79-83). Finally, the System Usability
Scale (SUS) confirms that the redesigned websites are well above average (Figure 75b).

8.6 Conclusion

The results and findings of these analyses demonstrate comprehensively (p-value < 0.05)
that the approach to website redesign developed in this research for the redesign of
websites, which exploits CCIRs and eyetracking information (heat maps and cluster
analyses) does improve customers’ online decision making process and satisfies their
CCIRs, as well as ensuring the decision processes is completed in a timely manner and

keeps the customer engaged until the booking process is completed.
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Conclusions and Contribution

of the research study

9.1 Introduction

The primary purpose of this research was to develop an approach to capture CCIRs for
online hotel booking. The study uses the hotel industry as a case study, however its validity
can be used in many sectors of online purchasing. It was constructed to understand what is
going on in customer’ head during their online decision process for a hotel reservation.
What actually drives their decision, what influences their decision making process, what

makes them leave the webpage and what makes them stay and proceed with the booking.

A key outcome of this research is a novel, robust and precision approach that (i) combines
cognitive task analysis, eye tracking techniques, statistical and clustering methods in order
to facilitate the precise identification of both explicit and tacit CCIRs; (ii) for the first time
provides a time frame analysis of CCIR across each stage of the customer’s decision
making process and identifies the concomitant decision points where the customer is most
likely to abandon the web site; (iii) elicits the mental model of the customer together with
the CCIRs and uses this knowledge as the basis for generating the re-design specification
for the website; and, (iv) evaluates whether there is a significant improvement in the

usability and cognitive utility of the redesigned website that is of practical value.

The Internet offers to the Hotel Industry enormous benefits and exceptional opportunities in

order to offer innovative services. However, the understanding of the cognitive factors and
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Critical Customers Information Requirements (CCIR)s that influence customers’ decision
making process is essential to ensure that the customer remains engaged with the hotel
website through out their decision making process and completes the booking. Of course,
capturing these CCIRs is not straight forward as they are often tacit. Therefore an approach
is required to make these CCIRs explicit. Questionnaires might work but tacit knowledge is
always difficult to capture. Therefore, if one can capture the behaviour surrounding the
pinpointing of the CCIRs, like the gaze (Eye Tracking Device), then this will be more

accurate and can be correlated with the Areas of Interest (CCIRS).

Therefore, capturing Critical Customers Information Requirements (CCIRs) and usability
analysis of the websites is vital and the perquisite precision and reliability of the data
required informing the approach to website (re)design requires the inclusion of eye-tracking

techniques.

The aim of the following sections is to present the contributions of the research in
accordance with the research objectives.

1. Define the Customers Critical Information Requirements (CCIRs) during their online
decision making process when using a hotel website.

2. Investigate previous experiences of participants and how these are influenced present
decision making process

3. Establish theoretical underpinning and develop an approach for capturing CCIRs during
the customer’s decision making process.

4. Develop method for specifying website design improvements based on CCIRs and its
subsequent assesment

5. Determine the implications of the findings for the hotel sector.

9.2 Theoretical and methodological contributions of the study

The theoretical models, such as Technology Acceptance Model (TAM) developed by Davis
(1989), Theory of Planned Behavior (TPB) (Limayen et al 2000), Theory of Reasoned
Action (TRA) (Chen and Wells 1999) are too high level and do not reveal what goes on
within the customers decision making process. The novel approach developed herein for
eliciting CCIRs addresses this weaknesses and gap in the literature. Most of these theories
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have been developed from the Theory of Reasoned Action originally proposed by Fishbein
and Ajzen (1985). TAM and the other similar theories are too general and employ
questionnaire that do not address the information requirements of the customer which is at
the heart of understanding adoption. In order to get inside a customer’s head (their decision
making process) a combination of techniques is needed that are going to cross check the
findings and provide some valid feedback. For instance, for the purposes of this study,
several methods were used: Critical Decision Method (CDM) (Klein, 1989), Applied
Cognitive Task Analysis (Militello and Hutton, 1998), Eye Tracking, Website Evaluation
applying SUS (Katsanos et al 2012), Think Aloud Technique (Hyrskykari et al, 2008), were
used in order to overcome any gap and cover all potential unwanted limitations. These
techniques allow the capture of customers’ articulated CCIRs (expressed through talk
aloud, survey and interviews) but as this research has shown that cognitive task analysis on
its own can be very erroneous. A methodology that incorporates eyetracking data
overcomes this problem by confirming the information cues that the eye is picking up.
Further, information requirements that were specified but not used in the decision making

process were also identified.

Critical Decision Method (CDM), the purpose of the specific method is to systematically
uncover the decision making requirements and psychological processes used by expert
individuals. As referred above, until now Critical Customer’s Information Requirements
(CCIRs) were captured via Critical Decision Method (CDM) used to capture via
interview/questionnaires. For the purposes of this research | move a step forward and | use
the CDM probes in eye tracking device. This is important not only to capture the requested
CCIRs but to cross check whether stated CCIRs are actually required. It was found that
some customers articulate CCIRs were not in fact required as confirmed by the gaze plots
and cluster analyses. This information was employed in the redesign to eliminate redundant
information or cues and so simplifify the design of the website, at the same time

streamlining the customers’ decision making process and overall experience.
Eye tracking techniques. This research seeks to obtain a deep understanding of the

cognitive factors that influence online hotel reservations. Ocular indices (i.e. MyTobii Eye

Tracking Device) enable researchers to determine what a computer user is indeed reading
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and viewing, for how long and in what order. This gives the researcher the opportunity to
extract more accurate conclusions regarding hotel websites and what actually a potential
client sees and what makes him to go to another hotel website for his booking. Tracking
people’s eye movements benefit Human — Computer Interaction and researchers to
understand visual based information processing and the factors impact the whole process.
Even though there are large numbers of studies on Human Computer Interaction, the
behavioural aspects are still ignored Turban and Aronson (2003), Hung (2012), Singh, G. et
al. (2001). Since few studies have explored the area of online decision making, and none
about online decision making about hotels, very little is known about the cognitive factors
(i.e. Critical Customers’ Information Requirements / behavioral factors) that actually

influence customers when they come to book online their hotels.

Website Evaluation / Attractiveness, the first target of the hotel website designers is to get
the potential bookers to stay on the website for sufficient time to search it further.
Attracting users’ attention and keeping them at the website especially at this stage of first
impression is more than crucial for the rest decision making procedure and finally the
booking. System Usability Scale was used in order to evaluate the usability of the original
and the redesigned webpages. The result after the validation study showed that the
amendments applied on the original websites work and categorized the websites to B-A
usability class. This is extremely important in website design process as it is proved that

amendments really played a role in improving websites usability.

Eye tracking data was combined with additional qualitative data because eye movements
cannot always be clearly interpreted without the participant providing context to the data.
As referred above, it is important to attempt to supplement eye tracking data with additional
information gained from the participants about their experiences (uncover previous
experiences — critical decision method and video recording the entire process). The
participants were encouraged to speak or think out loud while performing the tasks. The use
of these two techniques techniques in parallel provide a method for correcting errors in the

identification of CCIRs not covered in the contemporary literature.
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The proper combination of all above methods, gave the study more reliable findings,
confirming (or not) that what participants actually said is what they actually saw (or not).
As a result CCIRs were obtained and | was in a position to develop precise design
specifications for website re-design. Consequently, the contribution of the study will add to
the body of knowledge thespecification and design of hotel websites that are aligned

directly to the customer’s decision making process for the benefit of the hotel sector.

9.3 Contribution to website design

Consequently, the first target of the hotel website designers is to get the potential bookers to
stay on the website for sufficient time to search it further. Attracting users’ attention and
keeping them at the website especially at this stage of first impression is more than crucial
for the rest decision making procedure and finally the booking. At this stage, many users
pay attention on trust and risk-free booking (security logo pays an important role on this),
as a result projection of brand and organizational identity that promote trust (Kollock,
1999) will also contribute to holding users’ attention. Once the potential customer is
attracted from the website, second target is to offer him/her all the information he/she may
requires in order to proceed with the booking. Careful design and clear booking navigation

and procedure are important.

CCIRs that are investigated in this research pinpoint these critical incidents and misleading
cues of information provided so as to keep the user in the website. This study found that
most attention paid to the home page of the hotel is at the top left-hand side and in
reservation pages in the centre of the page. Photos were observed by participants but not as
much as was expected before the development of our novel approach.

9.4 Implications of findings for the hotel industry

With reference to the timeframe analysis in Section 7.3, the CCIRs are specified for each
stage of the of the developed cognitive task model i.e. the customer’s decision making
process. This finding is presented as theoretical model in Figure 93. The main purpose of
the model depicted in Figure 93 is to pinpoint the informational cues that match the

customer’s critical information requirements. The implications of the CCIRs informed
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decision making process model (Figure 76) are: (i) It provides an explicit decision making

process that defines the entire decision logic and CCIRs for the particular customer types;

(if) It provides a baseline for guiding the design of hotel websites, without having to

undertake the new approach developed in this research for capturing CCIRs. This requires

the expertise and investment in eye tracking equipment. Figure 93 can therefore be

employed by any hotel to inform the design of their website without incurring the costs of a

CCIR cognitive study. Though it must be said that applying our approach to website design

will increase the specificity and value of the website so that the website design matches any

target customer group or hotel market segment.

Figure 76: CCIRs decision making process model
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Furthermore, exploiting the (re)design guidelines together with the webpage layout

templates present in Section 7.13 offers a foundational blueprint for informing the design,

build and evaluation of hotel websites that is affordable.
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9.5 Conclusions drawn from the validation study findings

The independent samples t-test between the original and the redesigned websites showed
that there is a significant difference in the CCIR mean scores for the time taken to complete
the decision making process. Moreover, the heat maps unmistakably confirmed the ‘red

areas’ as key areas of interest on the homepage, where CCIRs are located in the redesign.

Finally, System Usability Scale (SUS) confirms that the implementation of the redesign, as
a result of our approach, will transfer the hotels’ SUS score from E-D (original hotel
website design. See Figure 82a) to B-A (new website redesign. See Figure 82b). This is
well above average and confirms a marked improvement to the usability of hotel websites if

a CCIR based design approach is adopted.

Concluding statement

In conclusion, this research has delivered:

First: A novel, robust and precision approach that (i) combines cognitive task analysis, eye
tracking techniques, statistical and clustering methods in order to facilitate the precise
identification of both explicit and tacit CCIRs; (ii) for the first time provides a time frame
analysis of CCIR across each stage of the customer’s decision making process and
identifies the concomitant decision points where the customer is most likely to abandon the
web site; (iii) elicits the mental model of the customer together with the CCIRs and uses
this knowledge as the basis for generating the re-design specification for the website; and,
(iv) evaluates whether there is a significant improvement in the usability and cognitive

utility of the redesigned website that is of practical value.

Second: A theoretical model presented in Figure 93 “CCIRs informed decision making
process model” for the (re)design of hotel websites as a result of applying our novel and
innovative approach. Moreover, | have demonstrated for the first time how our approach
can be applied to theory building of CCIRs-based cognitive task models that explicitly

define the customer’s decision making process.
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Third: The abovementioned methodology and theoretical outputs of this research can be
applicable to other industry sectors beyond the hotel industry. For example, financial
trading decision support systems, air traffic control displays, mobile phone apps, i.e. to

name a few from the myriad of possible applications.

9.6 Limitations

The approach developed (combining usability, critical decision method, applied cognitive
task analysis) is not tied to a specific sector, though to demonstrate and validate the
approach, hotel sector has been used. The approach has been applied on hotels’ websites so
that future research could investigate at applying this approach to other contexts (i.e. travel

websites, hotels located to other countries, banking sector etc).

Firstly the sample used meets the requirements in terms of the number of respondents
required, though ideally a more extensive study with more respondents addressing
additional ancillary online purchasing products and services at a location (car hire,
restaurants and bars, theatres, etc) will add to the cognitive factors and Critical Customers
Information Requirements that influence online behaviour. For the purpose of this study,
three Cypriot hotels’ websites were used. As referred in methodology part, hotel websites
across Europe generally have the same look and feel and Cypriots have a European
mindset, as a result sample frame and size is justified.Consequently future researches
should examine more products and services, more target customer groups in order to
develop a more thourough framework for customers’ online decision making process that
will cover the whole customer experience associated with a hotel location. These are

addressed in the Future research section below.

Some eye trackers cannot pick up quick glances and the targeted position on screen is only
an approximation of the actual position been viewed (Killam, 2012). However, current eye
tracking systems and data analysis software (i.e. tobii x50 used in this study) have proven
accurate enough for general use. Another limitation of eye tracking is the system cost itself
that prevent this technology from becoming commercialized for use. Although limitations
exist for using eye tracking as an interface tool, gaze response has been used successfully to

evaluate changes in cognitive load (Rosch and Walcutt, 2012).
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9.7 Future research

By finishing this study, several additional issues arose for further investigation. The
combination of techniques firstly used for the purposes of this research has successfully
contributed to the analysis of existing webpage design guidelines and the proposal of re-
design tips. However, the huge volume and richness of the data collected by all these
techniques used suggest further possible ways of analysis, which provide deeper
understanding of the areas of interest (i.e. additional hotel webpages, more sample,
different hotel booking reasons — holiday , business, different locations, respondents
coming from other backgrounds, different instructions (i.e. book your wedding); search
behaviour will be different, book for a business trip, book christening, multiple pages,
complex tasks. Different user groups can extract different outcomes, not only experts or
familiar with the internet, users with no previous experience. As was identified in this
study, previous online experience found CCIRs to be an influential factor in users’ online
decision making process. Additionally, the employment of advanced eye tracking devices
means more sophisticated techniques for capturing eyetracking data will be available to

underpin he development of new theories and methodologies.

Moreover and with reference to the concluding statement, the methodology and theoretical
outputs of this research are applicable to other industry sectors beyond the hotel industry.
For example, financial trading decision support systems, air traffic control displays, mobile
phone apps, i.e. to name a few from the myriad of possible applications. Clearly, the
research presented in this PhD thesis opens the door for the development of further
innovations which have the potential for social and economic impact that go well beyond
the hotel industry. Moreover, these future lines of research will reinforce the general
applicability and external validity of the research ouputs developed in this research

investigation.
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9.8 Ethical considerations

All respondents’ data was anonymised and respondents cannot be identified from the data.
The the ethics code and practice of Brunel University has been adered to. The paragraph in
included in the research Covering Letter states: “/ want to emphasize and assure you that 1
will treat all data as confidential. All data will be reported in aggregate only. If necessary,
I would be happy to sign a confidentiality or nondisclosure agreement. In appreciation for

participating in my study, I will gladly make my results available to you” (Covering Letter
of the research is in Appendix 2).
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APPENDIX 2 - A Covering Letter

Dear Respondent,

I am writing to request your participation in a research study | am conducting as part of my doctoral
dissertation. 1 am a PhD student under the supervision of Dr. Panos Louvieris. This research
entitled: “Investigating Website Usability and Behavioral Intention for online hotel reservations: a
Cognitive Perspective”, the purpose of this study is to identify the cognitive factors that influence

Cypriots users’ decision making process when they come to book online their hotel reservations.

The problem area identified for this research is to define the cognitive factors that affect the
customer decision making (Cypriot online users) process when they come to use the internet for
their hotel reservations. The primary goal of this research is to make the customer decision making
process more realistic with regard to the online behaviour, including emotional factors that affect
client when they come to use online reservation systems. This study will require that you complete
a questionnaire survey below along with any additional comments you feel would be helpful. You
will be asked to participate in an interview discussing previous experience with online reservation
system and some interviews that will uncover complex cognitive processes that result to further

consideration and further in-depth interviews.

I want to emphasize and assure you that | will treat all data as confidential. All data will be reported
in aggregate only. If necessary, | would be happy to sign a confidentiality or nondisclosure
agreement. In appreciation for participating in my study, | will gladly make my results available to
you. Finally, I wish to thank you in advance for your time, willingness, and agreement to participate
in my study. If you have any questions or concerns, please feel free to contact me by electronic mail
(vd4523@yahoo.gr).

Drousiotou Vryona

PhD Candidate

BSc in Business Administration,

MSc in International Business Management

MSc in International Hotel Management
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APPENDIX 3 - Interview Process / Questionnaire

PART 1: CRITICAL DECISION METHOD INTERVIEW QUESTIONS

Uncover previous experiences: During the interview, the participants will requested to think back to an
incident (previous online experience) that occurred in the last two years in which they had to make
critical decisions regarding online booking (not necessarily hotel reservation, booking can be for

tickets, online banking, online purchasing etc).

PART 2: APPLIED COGNITIVE TASK ANALYSIS/ USABILITY

The purpose of the methods is to systematically uncover the customers’ critical information
requirements and cognitive processes used by participants during their online decision making process
to book a hotel.

PART 3: CRITICAL INFORMATION REQUIREMENTS AND THEIR IMPACT ON HUMAN —
COMPUTER INTERACTION
Critical information requirements are the pieces of information customers need to make appropriate

decisions.
PART 4: WEBSITE HEURISTIC EVALUATION

Heuristic evaluation is a usability engineering method for finding the usability problems in a user

interface design.
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DEMOGREAPHICS

1. Gender Male [ ] Female | |

2. What is vour age?

Less than 15 years old I:I 35-44 vears old I:I
15-24 years old ] 45-54 years old [ ]
25-34 vears old I:I 35 vears old and above I:I
3. What 1s vour marital status?
Single I:I Married l:l Others (Divorced’ Widowed/ Separated, etc.) l:l

e

. What is vour highest level of education?
Primary school College/ technical school/ or equivalent

Secondary school Bachelor's degree

HNN

jEEn

High school Masters degree or higher

Other (please specify) |
5. What is vour present occupation?

Government officer I:I Student I:I

Staff in a private company I:I Housewife I:l

Other (please specify) | |

6. What is vour personal income per month?
Less than €1.000
€1.000-€£2.000
€2.000-€4.000
More than €4.000

ENEN

7. Please fill (optional)
Mame.
Tl e

Email:
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PART 1: Critical Decision Method Interview Questions

Step One: Select Incident
1. [a] Can you tell me a memorable previous online experience (positive or negative) during
the last two vears?

[b] What was the purpose vou went online? Was the experience good / bad?
[c] Did somebody help vou (i.e. fiend, expert, family)? Yes[] No [] If ves, who

2. [a] You decideto online book your reservations, could you please describe me your actions?
(Information, booking, alternatives etc).

[b] From where vou seek information?
[c] Do vou plan to use vour visa forthe pavment or issue an internet visa?

3. [i] Can vou specifyv the benefits of the afffine booking method? [multiple answers]
[a] Safety [1 [b]Personal Communication L] [c]Payin cash [
[d] Other

4. [ii] Can vou specify the benefits of the enline booking method?

[a] Easy (] [b]Fast [ [c] Convenient ]
[d] Other

Step Two: Please recall the incident mentioned above as much as vou can.

5. [a] Which is the first website you used for your search? Google [ ]Explorer [ Mozilla []
Other

[b] Was the information provided reliable? Yes ] No [

[c] Did vou confirm it? [Information provided] Yes ] No O

[d] When vou had the necessary information available what was vour first action taken? [Le.

discuss with familv and friends]

[e] Where there anv concerns regarding vour decision? Yes ] No [

Step Three: Incident retelling
6. Could vou please describe me all vour thoughts during the decision making process fora
hotel booking:, (i.e. fear for unkmown/confident, risk / risk free, credit card concemn etc)
[a] Concems during information search
[b] Concerns duning evaluation of alternatives
[c] Concems during booking / purchase stage

Step Four: Time line verification and decision point identification

7. [a] Are you happy with your decision? Yes [] No []
Why?
[b] Did you feel that vou saved time /money? Yes [ ] No [
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2. Step Five: Progressive deepening / Critical Decision Method Probes

Information Search Process

Evaluation of Alternatives Process

Goal [a] What did you expect to find during the | [b] What did you expect to have available during
specification information search for a hotel booking? the Evaluation of Alternatives for a hotel booking?
Goal [c] During the information search process | [d] During the Evaluation of Alternatives, did you
identification | for a hotel, did you search for specific evaluate hotel’s facilities? If yes, please specify.
facilities? If yes, please specify.
Yes Lo Yes Lo
No [] No []
Expectancy [e] Were you expecting to use the Internet | [f] Were you expecting to use the Internet for your

for your Information Search Process?

Yes [] No [

Evaluation of Alternatives Process?

Yes [] No [

Influence of

[g] At Information Search stage were you

[h] At Evaluation of Alternatives stage were you

uncertainty uncertain about either the reliability of uncertain about either the reliability of alternatives
information you had available? that you had available?
Yes [] No [] Yes (] No []
Information [i] What was the most important piece of | [j] What was the most important piece of
integration information that you used to formulate the | information that you used to evaluate the
decision? alternatives?
Situation [K]Did you use all the information [1] Did you use all the information available to you
assessment available to you when formulating the when evaluating the alternatives?
decision?
Yes [ ] Nol[] Yes [] No []
Missing [m]Was there any information missing [n] Was there any information missing during the
Information that you need it to proceed? If yes, please | evaluation of alternatives? If yes, please specify
specify Yes [1 No []
Yes [] NO Ll
Decision [0] Was there any stage during the [p] Was there any stage during the Evaluation of
blocking Information Search process in which you | Alternatives process in which you found it difficult

found it difficult to process? If yes,
which?

to process? If yes, which?

Yes [ ooeeeii No L] Yes [ oo No []
3. Step Six: What if / Expert Novice
Yes | No | Details
[a]Did you consider other alternatives? (agents, direct booking etc) 1 2
[b]Did you consider other hotel websites? Why? 1 2
[c]Might someone else in the same position have done it differently? 1 2
[d]Could you have reasonably taken any other action? (i.e go offline) 1 2
[e]Are you confident with the decision you have made? 1 2
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PART 2: Applied Cognitive Task Analysis/ Usability
EYE TRACKER INSTRUCTIONS

Part A — Tobii Process

1. Please switch on the computer / Tobii.
2. You need to search for a 5* hotel located in Cyprus (Limassol, Paphos, Nicosia, Larnaca) and book
your vacations for you and your partner for the period 1-8/12/2010. You are requested to select hotels

from the below list [hotels were randomly selected from website of Cyprus Tourism Organization]:

a. Larnaca: GoldenBay......................... www.goldenbay.com.cy
b. Paphos: Amathus Beach Hotel ......... www.amathus-hotels.com/paphos
c. Limassol: Amathus Beach Hotel ........... www.amathus-hotels.com/limassol

3. For each hotel website you visit you are requested to follow the below process:

Go to online booking / book now section offered from the hotel

b. Enter the booking period 1-8/12/2010
C. Search availability
d. Search availability in bedrooms
e. Search availability in meals
f. If hotel meets your expectations please proceed for booking check out
If you decide to leave the hotel’s website please report the reason and proceed to next
hotel
4. For each hotel please answer the below questionnaire-rate from 1-5 where is 1 is

Strongly Disagree and 5 is Strongly Agree.

Please note that during the process you are kindly requested to talk aloud and the entire process is video

recorded, i.e.
o What you are trying to do

o Why you took an action
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Please tick the hotel you are willing to book your holidays:
[a] GoldenH |  [b] Paphos Amathus Beach HJ |  [c] Limassol Amathus Beach Ho[ |

Before you decide to book a hotel you search all alternatives.

2 | The site gives you information about credit card security and personal data? 112 |3 |4 |5

3 | The site gives you the opportunity to search for various information regarding 112 |3 |4 |5

hotel bedrooms

4 | The site gives you the opportunity to search for various information regarding 112 |3 |4 |5
hotel facilities

5 | The site gives you the opportunity to search for various information regarding 112 |3 |4 |5

better packages and offers

6 | The site gives you the opportunity to search for various information regarding 112 |3 |4 |5
hotel location

The site allows you a refund in the event of cancellation

8 | This site allows you alternative options for room type

9 | This site allows you alternative options for room location (inland, side, sea view)

10 | This site allows you alternative options for meal

I I
NN N NN
w| w w w w
E N SN N Y
gl ;o g ;o o

11 | This site allows you alternative options for payment methods (credit card, debit -

electron, paypal etc)

Step Two: Evaluation Step One: Information Search
\'

12 | Remember the process you followed when you book through the Internet in the 1 |2 /3 4 |5
past. It is the same with the existing one

13 | Itis easy to fill in the reservation form 1 |2 /3 4 |5
g 14 | The instructions are simple to be followed 112 |3 |4 |5
,§ 15 | Online booking provides the opportunity to save time and money 1 |2 /3 4 |5
E 16 | You are very positive to book on this hotel because of the brand name that you 1 12 |3 |4 |5
5’, would change your booking period in order to spend your vacations there
§ 17 | You trust the Internet to provide personal information. 1 12 |3 |4 |5
E— 18 | There are some other factors that influence your final decision [i.e family, 112 |3 |4 |5
2 friends].

19 | Difficulties in the process [as slow connection, not acceptable bank card] can 112 |3 |4 |5

change your plans to make a reservation.
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Rate the degree to which you found this technique easy to use 1 2 '3 |4 5
22 | Rate the degree to which you found the interview guide to be flexible 1 2 |3 |4 |5
23 | Rate the degree to which you found the output to be clear 1 2 13 |4 |5
24 | Rate the degree to which you found the knowledge representation to be useful 1 2 |3 |4 |5

PARTS3: Critical Information Requirements and their impact on Human — Computer interaction

Critical Information Requirement (Information Search Stage):

25. Identify the information you are requiring when you want to book your hotel reservation online
[multiple answers].

[a] Price |:| [d] Location |:|
[b] Meals [_] [e] Special Offers [_]
[c] Facilities [_] [f] Other:

Was there any missing information at this stage? Yes |:| No |:| If yes, which

If you leave the website at this stage, please state the reason for leaving

Critical Information Requirement (Evaluation of Alternatives Stage):

26. ldentify the services on the hotel website that match your expectations and match your needs
[multiple answers].

[a] Price |:| [d] Location |:|
[b] Meals |:| [e] Special Offers |:|
[c] Facilitie ] [f] Other:

Was there any missing information at this stage? Yes[ | No[ ] If yes, which

If you leave the website at this stage, please state the reason for leaving
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Critical Information Requirement (Online Booking Stage): [one answer]

27. What is this key single piece of information provided from the hotel website that would allow you to

proceed with the online booking for a hotel reservation?

[a] Price [] [d] Location []
[b] Meals |:| [e] Special Offers |:|
[c] Facilities |:| [f] Other:

Was there any missing information at this stage? Yes |:| No |:| If yes, which

If you leave the website at this stage, please state the reason for leaving

PART 4: WEBSITE USABILITY SCALE
Please rate / circle each Hotel Website from 1-5 where
1=Strongly Disagree, 2=Disagree, 3=Undecided, 4= Agree and 5=Strongly Agree
28. 1 would like to use this website frequently
29.1 found the website unnecessarily complex
30.1 thought the website was easy to use
31.1 think that I will need the support of a technical person to be able to use this website
32.1 found the various functions in this website were well integrated
33.1 thought there was too much inconsistency in this website
34.1 think that most people will learn how to use this website quickly
35.1 found the website very cumbersome to use
36.1 felt very confident using the website

37.1 needed to learn a lot of things before | could get going with this website

Comments:

Thank you so much for your assistance and cooperation.

Golden
Bay
12345
12345
12345
12345
12345
12345
12345
12345
12345

12345

Paphos
Amathus

12345
12345
12345
12345
12345
12345
12345
12345
12345

12345

Limassol
Amathus
12345
12345
12345
12345
12345
12345
12345
12345
12345

12345
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APPENDIX 4 - Golden Bay Hotel Photos of Home page
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APPENDIX 5 — Critical Decision Method

Step One: Select Incident

Previous Experie| Assista| Actions Info Visa Offline Benefits Online
experience | nce nce Source Benefits
Participant 1 | Yes, Good No Information search/ Internet | Internet Personal Easy, fast
clothing evaluation/ purchase/confirm Visa communication
with bank
Participant 2 | Hotels Bad No Information search/ Agents Visa Personal Easy, fast
evaluation/ purchase communication
Participant 3 | Hotels Good Yes, Information search/ Agents Internet Personal Easy, fast
friend | evaluation/ purchase Visa communication
s
Participant 4 | Air Ticket | Good No Information search/ Internet | Internet Safety, personal Easy, fast
evaluation/ purchase Visa communication, pay
in cash
Participant5 | Yes, Good No Information search/ Internet | Visa Safety Easy, fast
clothing evaluation/ purchase
Participant 6 | NPE NPE NPE NPE NPE NPE NPE NPE
Participant 7 | Air Ticket | Bad No Information search/ Internet | Debit card | Safety, Pay in Cash| Fast
evaluation/ purchase
Participant 8 | Air Ticket | Good No Information search/ Internet | Internet Safety, personal Easy, fast
evaluation/ purchase Visa communication, pay
in cash
Participant9 | NPE NPE NPE NPE NPE NPE NPE NPE
Participant 10| NPE NPE NPE NPE NPE NPE NPE NPE
Participant 11| Hotels Good No Immediate search the brand /| Internet | Internet Safety, Personal Easy, fast
book Visa Communication
Participant 12| Hotels Good No Online search / evaluation / | Internet | Visa Personal Easy, fast
book online communication convenient
Participant 13| Computer/ | Good No Information search/ Internet | Internet Safety Easy, fast
pc items evaluation/ purchase Visa
Participant 14| NPE NPE NPE NPE NPE NPE NPE NPE
Participant 15| Hotels Good Yes, Information search/ Internet | Internet Safety Fast
family | evaluation/ purchase Visa
Participant 16| Air Ticket | Good No Information search/ Internet | Visa Safety, personal Easy, fast
evaluation/ purchase communication, pay convenient
in cash
Participant 17| Computer/ | Good No Information search/ Internet | Internet Safety Fast
pc items evaluation/ purchase Visa convenient
Participant 18| Hotels Good No Information search/ Internet | Internet Safety, Pay in Cash| Easy, fast
evaluation/ purchase Visa
Participant 19| Clothing Bad No Information search/ Internet | Internet Personal Easy, fast
evaluation/ purchase/confirm Visa communication
with bank
Participant 20| Air Ticket | Good No Information search/ Internet | Visa Safety Eagsy, fast
evaluation/ discuss with
family/ book
Participant 21| Hotels Good Yes, Information search/ Agents Internet Personal Easy, fast
friend | evaluation/ purchase Visa communication
S
Participant 22| Clothing Good No Information search/ Internet | Internet Personal Eagsy, fast
evaluation/ purchase/confirm Visa communication
with bank
Participant 23| Hotels Good No Online search / evaluation/ | Internet | Visa Personal Easy, fast
book online communication convenient
Participant 24| Hotels Good No Information search/ Internet | Internet Safety, Pay in Cash| Easy, fast
evaluation/ purchase Visa
Participant 25| Computer/ | Good Yes, Information search/ Internet | Internet Safety, personal Fast
pc items family | evaluation/ purchase Visa communication, pay convenient

in cash

NPE=no previous experience
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Critical Decision Method Step Two

Step Two: Please recall the incident mentioned above as much as you can

Website Info Reliable| Info First Action Decision

Confirmation Concerns

Participant1 | Google Yes No Discuss with family No
Participant2 | Google No Yes Discuss with family No
Participant 3 | Google Yes Yes Discuss with family No
Participant 4 | Google Yes Yes Discuss with family No
Participant5 | Google Yes No Decide my own No
Participant6 | NPE NPE NPE NPE NPE
Participant 7 | Google Yes Yes Decide my own Yes
Participant 8 | Google Yes Yes Discuss with family No
Participant9 | NPE NPE NPE NPE NPE
Participant 10 | NPE NPE NPE NPE NPE
Participant 11 | Google Yes Yes Discuss with family No
Participant 12 | Google Yes Yes Discuss with family No
Participant 13 | Google Yes Yes Discuss with family No
Participant 14 | NPE NPE NPE NPE NPE
Participant 15 | Explorer Yes Yes Discuss with family Yes
Participant 16 | Google Yes Yes Discuss with family No
Participant 17 | Google Yes Yes Discuss with family No
Participant 18 | Google Yes Yes Decide my own Yes
Participant 19 | Google Yes No Discuss with family No
Participant 20 | Google Yes No Decide my own No
Participant 21 | Google Yes Yes Discuss with family No
Participant 22 | Google Yes No Discuss with family No
Participant 23 | Google Yes Yes Discuss with family No
Participant 24 | Google Yes Yes Decide my own Yes
Participant 25 | Google Yes Yes Discuss with family Yes

NPE=no previous experience

Critical Decision Method Step Three

Step Three: Incident retelling

IS concerns EOA concerns Purchase concerns
Participant 1 Offers Price and quality Payment/ Credit card
Participant 2 Availability Good enough Confirmation
Participant 3 Excited Confidence Confidence
Participant 4 Validity Good enough Risk
Participant 5 Stressed Stressed Stressed
Participant 6 NPE NPE NPE
Participant 7 Uncertain for info Cheap and safety Payment/ Credit card
Participant 8 Validity Good enough Risk
Participant 9 NPE NPE NPE
Participant 10 NPE NPE NPE
Participant 11 | Availability Good enough Risk
Participant 12 | Availability Good enough SSL
Participant 13 | Availability Good enough SSL
Participant 14 NPE NPE NPE
Participant 15 | Risk Risk Risk
Participant 16 | Awvailability Good enough SSL
Participant 17 | Availability Good enough SSL
Participant 18 | Awvailability Good enough SSL
Participant 19 Offers Price and quality Payment/ Credit card
Participant 20 Confident Good enough Risk
Participant 21 | Excited Confidence Confidence
Participant 22 Offers Price and quality Payment/ Credit card
Participant 23 | Availability Good enough SSL
Participant 24 | Availability Good enough SSL
Participant 25 Confident Confidence Risk

NPE=no previous experience
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Critical Decision Method Step Four

Step Four: Time line verification and decision point identification
Happy Save Time/ Money

Participant 1 Yes Yes
Participant 2 Yes Yes
Participant 3 Yes Yes
Participant 4 Yes Yes
Participant 5 Yes Yes
Participant 6 NPE NPE
Participant 7 Yes Yes
Participant 8 Yes Yes
Participant 9 NPE NPE
Participant 10 NPE NPE
Participant 11 Yes Yes
Participant 12 Yes Yes
Participant 13 Yes Yes
Participant 14 NPE NPE
Participant 15 Yes Yes
Participant 16 Yes Yes
Participant 17 Yes Yes
Participant 18 Yes Yes
Participant 19 Yes Yes
Participant 20 Yes Yes
Participant 21 Yes Yes
Participant 22 Yes Yes
Participant 23 Yes Yes
Participant 24 Yes Yes
Participant 25 Yes Yes

NPE=no previous experience
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Step Five: Progressive deepening / Critical Decision Method Probes
P.1 P.2 P.3 P.4 .5 P.6 P.7 P.8 P.9 | P.10 P.11 P.12 P.13
Expect IS Prices Price and Price Price and Nice web | NPE Auvailability | Priceand | NPE NPE Prices | Positive Price and
facilities and location | presentatior] quality customer | facilities
quality review
Expect EOA Awvail. Avail. and Price Good Bedroom | NPE Awvail. and Good NPE NPE Good Positive | Availabilit
and cost cost quality alternative info cost alternative alternative | customer | y and cost
review
IS facilities Yes, BB No No Yes, BB Yes, BB NPE Yes, BB Yes, BB NPE NPE Yes, BB Yes, BB | No
EOA facilities Yes, BB Yes, BB No Yes, BB Yes, BB NPE Yes, BB Yes, BB NPE NPE Yes, BB Yes, BB | No
IS internet Yes Yes Yes Yes No NPE Yes Yes NPE NPE | Yes Yes Yes
EOA internet Yes Yes Yes Yes No NPE No Yes NPE NPE | Yes Yes Yes
IS uncertainty No Yes Yes Yes No NPE Yes Yes NPE NPE | Yes No No
EOA uncertainty No Yes Yes Yes No NPE Yes Yes NPE NPE | Yes No Yes
IS important info Price | Tel confirm Quality Price Price NPE Online Price NPE NPE | Price Price Price
with hotel presentation
EOA important info| Price | Tel confirm Quality Price Price NPE | Tel confirm Price NPE NPE | Price Price Price
with hotel with hotel
Info Usage Yes Yes Yes Yes Yes NPE Yes Yes NPE NPE | Yes Yes Yes
Info Evaluation Yes Yes Yes Yes Yes NPE Yes Yes NPE NPE | Yes Yes No
IS missing info No No No Yes No NPE No Yes NPE NPE | No No No
EOA missing info No No No No No NPE No No NPE NPE | No No No
IS difficulties No No No No No NPE No No NPE NPE | No No No
EOA difficulties No No No No No NPE No No NPE NPE | No No No
P.14 | P.15 P. 16 P.17 P.18 P.19 P. 20 P.21 P.22 P.23 P.24 P. 25
Expect IS NPE Prices Prices | Awvail. and Prices Prices Price Price Prices | Positive customer Prices Avail. and
cost and and review cost
facilities | Quality|
Expect EOA NPE Good Good Good Good Avail. Bedroom| Price | Avalil. Positive customer;  Good Awvail. and
alternative | alternative | alternative | alternati | and cost info and | and cost review alternative cost
ve Quality,
IS facilities NPE No No No Yes, BB | Yes, BB | Yes, BB No | Yes, BB Yes, BB Yes, BB Yes, BB
EOA facilities NPE No No No Yes, BB | Yes, BB | Yes, BB No | Yes, BB Yes, BB Yes, BB Yes, BB
IS internet NPE | Yes Yes Yes No Yes Yes Yes Yes Yes No Yes
EOA internet NPE | Yes No Yes Yes Yes Yes Yes Yes Yes Yes Yes
IS uncertainty NPE | Yes Yes No No No Yes Yes No No No No
EOA uncertainty NPE | Yes Yes No Yes No Yes Yes No No Yes No
IS important info NPE | Availability| Availability| Avail. and Price Price Quality | Quality|  Price Price Price Avail. and
cost cost
EOA important info] NPE | Availability| Availability| Avail. and Price Price Quality | Quality|  Price Price Price Awvail. and
cost cost
Info Usage NPE | No Yes Yes Yes Yes No Yes Yes Yes Yes Yes
Info Evaluation NPE | No Yes Yes Yes Yes No Yes Yes Yes Yes Yes
IS missing info NPE | No No No Yes No No No No No Yes Yes
EOA missing info NPE | No No No Yes No No No No No Yes Yes
IS difficulties NPE | No No No No No Yes No No No No Yes
EOA difficulties NPE | No No No No No No No No No No Yes

NPE=no previous experience
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Step Six: What if / Expert Novice

Alternatives Other Expert Other Confident
Webs Novice Action
Participant 1 Yes Yes Yes Yes Yes
Participant 2 Yes Yes No Yes Yes
Participant 3 Yes Yes No Yes Yes
Participant 4 No Yes No No Yes
Participant 5 No Yes No Yes Yes
Participant 6 NPE NPE NPE NPE NPE
Participant 7 Yes Yes Yes No Yes
Participant 8 No Yes No No Yes
Participant 9 NPE NPE NPE NPE NPE
Participant 10 NPE NPE NPE NPE NPE
Participant 11 No Yes No No Yes
Participant 12 Yes Yes Yes No Yes
Participant 13 Yes No No No Yes
Participant 14 NPE NPE NPE NPE NPE
Participant 15 Yes Yes Yes Yes Yes
Participant 16 Yes Yes Yes No Yes
Participant 17 No No Yes No Yes
Participant 18 Yes Yes Yes Yes Yes
Participant 19 Yes Yes Yes Yes Yes
Participant 20 Yes Yes No Yes Yes
Participant 21 Yes Yes No Yes Yes
Participant 22 Yes Yes Yes Yes Yes
Participant 23 Yes Yes Yes No Yes
Participant 24 Yes Yes Yes Yes Yes
Participant 25 Yes Yes Yes Yes Yes
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APPENDIX 6 — SUS Analysis

GOLDEN BAY HOTEL WEBPAGE

PARTICIPANTS

S{UK]
CALCULATIONS 1 12 |3|]4]|65 6 7189 |10|11|12 (13|14 |15|16 |17 |18 |19 | 20 |21 |22 |23 |24 |25
1 Frequently (x score) - 1 1 4141010 2 21014123 2 0|2 |1]0]2 4|21 1 4 111222
2 Complex 5-(x score) 4 | 4|14 |24 4 212 |3 |4|2|4|2|4|4]1|4]3]4 4 4 | 4| 4]3]|2
3 Easy to use (x score) - 1 3 0|42 |2 3 0|2 |4 |3 |2 |4 ]|2]3]0]0]4]4]3 3 4 131442
Support of a
4 technical person 5-(x score) 4 0| 4|3]4 4 4133|444 ]0|4]4|]0]0]|4]14 4 4 1414141
5 Well integrated (x score) - 1 3 /4141210 1 3|2 |42 3|3 |2]2|0]3[4]1]3 3 4 |3 ]13]1]2
6 Inconsistency 5-(x score) 1 1414124 2 1123|424 ]|]0]4]14]1]14]2]1 1 4 |1 | 4]12 |2
7 Easy learning (x score) - 1 4 |1]14|13]0 2 3|3 |4 |4|2|4 240|212 |4]2]4 4 4 14| 41]2 |3
8 Cumbersome 5-(x score) 3 /04|24 4 4123|2242 |2]|4|]0]0]|2]3 3 4 |3 |42 |2
9 Confident (x score) - 1 3 0| 3|2]|0 2 4 1214141342403 |]4|2]3 3 3|13 |4]2]2
10 Learn a lot 5-(x score) 4 34|41 4 3 314|132 |4 4 4 2|14 ]0|4]|0]4 4 4 | 414102 |Av
Total X 2,5 68 | 45|88 |50 |50| 61 |59 |50 |79 |70 |61|83|36|70|45|25|72|50|68| 68 |88 |68 |83]|50]|45]| 61
LIMASSOL AMATHUS HOTEL
WEBPAGE PARTICIPANTS
SuUS
CALCULATIONS 1123 4 5 6 7|18 |9 |10|11|12 (13|14 |15|16 |17 |18 |19 |20 |21 |22 |23 |24 |25
1 | Frequently (x score) - 1 4 |1 | 4 3 4 3 0| 3 |4 |4 |3 |4 |44 4244 |4]|4|4|4]|4]|4]|°2
2 | Complex 5-(x score) 314 |4 2 1 4 0]l 2 (34|14 ]2 442|443 |3 |43 |4]|4]02
3 | Easytouse (x score) - 1 2 1014 2 4 3 0 2 4 13 ]3 4 4 1313|0442 ]2 1412 ]4]|4]2
Support of a
4 | technical person 5-(x score) 4 10| 4 3 4 4 4 3 3|14 |4 4 0| 4|4|0|0 |4 |44 |4 |4 |4]4]1
5 | Well integrated (x score) - 1 3|13 |4 2 3 3 2 2 |42 |3 314124341334 |3 |3]1]2
6 | Inconsistency 5-(x score) 2 |1 4| 4 2 1 3 0|2 |3 |4 |3 |4 |2 |4 4|1 ]|4]|2]|]2]|2|4]|2]|4]|2]2
7 | Easy learning (x score) - 1 4 0 4 3 3 3 2 3 4 4 3 4 4 4 4 1 4 4 4 4 4 4 4 4 3
8 | Cumbersome 5-(x score) 310 4 2 0 4 4 2 312 |2 4 4 124|002 ]|3 |34 |3 |4|2]|2
9 | Confident (x score) - 1 3101 3 2 3 3 3|12 |4 |4 |3 |4 |44 |41 |4|43 |33 (34|42
10 | Learna lot 5-(x score) 4 13| 4 4 4 3 3 4 3 2 4 4 4 2 4101410444 4|4 0 2 | Av,
Total X 2,5 7213418 56 |61| 74 |41 |56 |79 |74 |65|88 |72 |74 |88 |20 |72|65|72|72|88|72|88]|65]|45]| 67,2
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PAPHOS AMATHUS HOTEL WEBPAGE

PARTICIPANTS

SUS CALCULATIONS 1 2 3 4 5 6 7 8 9 10 11 12
1 Frequently (x score) - 1 4 3 3 3 3 2 3 3 4 0 3 4
2 Complex 5-(x score) 4 4 4 2 2 4 3 2 3 4 1 4
3 Easy to use (x score) - 1 2 0 4 2 4 3 0 2 4 0 3 4
4 Support of a technical person 5-(x score) 4 0 4 3 4 4 4 3 3 4 4 4
5 Well integrated (x score) - 1 3 4 4 2 3 2 3 2 4 0 3 3
6 Inconsistency 5-(x score) 2 4 4 2 1 2 1 2 3 4 3 4
7 Easy learning (x score) - 1 4 1 4 3 3 2 3 3 4 0 3 4
8 Cumbersome 5-(x score) 3 0 4 2 1 4 4 2 3 4 2 4
9 Confident (x score) - 1 3 0 3 2 3 2 4 2 4 0 3 4
10 Learn a lot 5-(x score) 4 3 4 4 4 3 3 4 3 4 4 4
Total X 2,5 74 43 86 56 63 63 63 56 79 45 65 88
SUS CALCULATIONS 13 14 15| 16 | 17 | 18 19 20 21 22 23 24 25
1 Frequently (x score) - 1 2 0 4 2 4 4 4 4 3 4 4 4 2
2 Complex 5-(x score) 0 4 4 1 4 4 4 4 4 4 4 4 2
3 Easy to use (x score) - 1 4 0 3 0 4 4 2 2 4 2 4 4 2
4 Support of a technical person 5-(x score) 1 4 4 0 0 4 4 4 4 4 4 4 1
5 Well integrated (x score) - 1 2 0 4 3 4 1 3 3 4 3 3 1 2
6 Inconsistency 5-(x score) 2 4 4 1 4 2 2 2 4 2 4 2 2
7 Easy learning (x score) - 1 0 0 4 1 4 4 4 4 4 4 4 4 3
8 Cumbersome 5-(x score) 4 4 4 0 0 2 3 3 4 3 4 2 2
9 Confident (x score) - 1 4 0 4 1 4 4 3 3 3 3 4 4 2
10 Learn a lot 5-(x score) 2 4 4 0 4 0 4 4 4 4 4 0 2 Av.
Total X 2,5 47 45 88 20 72 65 74 74 86 74 88 65 45 65
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APPENDIX 7 — Gaze Plots Results of Main Study

Participant 1: Golden Bay — Home page

Golden Bay Beach Hotel Pool Area
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Participant 7: Golden Bay — Home page Participant 8: Golden Bay — Home page
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Participant 13: Golden Bay — Home page Participant 14: Golden Bay — Home page
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Participant 20: Golden Bay — Home page Participant 21: Golden Bay — Home page
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Participant 24: Reservation Page
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Participant 2: Home page
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Participant 12: Home page Participant 13: Home page
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Participant 7: Reservation Page Participant 10: Reservation Page
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Participant 16: Reservation Page
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APPENDIX 9 — Hotels’ Re-Designed Webpages

Limassol Amathus Re Designed Home Page

Engilsh : Pyccadt - Dsutsch : Nedsriands - Frangsls facebook “uiuitber 4| | .Ll B shar=mni=
Welcome to the Amathus Beach Hotel Limassol
AMK[HUS Our fuyury 3 star hotel in Limassol redafines the concept of premium hospitality. From the moment you pass throuzh Amathus'

BEACH-HOTEL doors, you are grested with warming smi
LIMASSOL-CYPRUS 2bout bringinz

23 you soak up the ostensible quality. W believe huyury hotals in Limassol should be
tozether our local heritage, people and outlook with a contemparary finish ¥ v ury hotel suites to savour the

Sk Feosorvation oo ers—nct b _bocnues —nas— rowsieter e |
2 1

CANCEL/AMEND
Existing Booking

Weddings Media Gallery Spa & Wellness| Restanrants & Bar

= mote information — =more information - - mote information ~ = more information — - mote informabion ~

f

Amathus Beach Hotal Limassol, Cyprus Vst our other hotels
Amathus Averne - P.O Bax 50513 - 3605 Limassal q'DfLE AT BT 9 . e -
Tel 435725532000 Fax +357 2553 2540 Emll Smetus@amamushotsl.com AMATHUS PAPHOS AMATHUS RHODES

ﬁ b [Gemermneay]
e teaoine worers: LEADING VISA

OF THE WORLD SPAS =

Hame - Rates & Rasanvations — Accommadation — Fadlities — Masatinges & Events — Hotel Surroundings — Comtact — Corporate — Recources — Unsubscribe
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Limassol Amathus Re-Designed Rooms Availability Page

AMATHUS

SRACH-NOTRL
LIMASSOL-CYPRUS
SELECT MEAL PLAN

Bed & Breakiast vl

MealRaesnEUR Aguls ChildA Chia s

Sea & Sreakias: 0.00 0.00 000
Hait Boarg 3400 17.00 000
Full Bosra 65.00 3500 000

SEARCH RESULTS

MORE FOR LESS (Minimum 5 114.00

SUPERIOR INLAND VIEW ROOM

Amathus Rate
For the

select

SUPERIOR SEA VIEW ROOM

MORE FOR LESS (Minimum 5 134,00

Amathus Rate 177.00

JUNIOR SUITE SEA VIEW

MORE FOR LESS (Minimum 5 236.00
Nights) AMG

These lavish rooms are situated on the first floor of the hotel and
they are newly renovated. Witht the latest design and technology
these rcomas add another dimernsion to the Amathus Experience,
Ideal for families or those sesking greater space, these rooms have

Amathus Rate
JUNIOR SUITE WITH PRIVATE
POOL

Amathus Rate

244,00

their balconies convertad to luxuriously furnished sitting areas.

Amenities:

- marble bathrooms

- heating

- air conditioning

- direct-dial telephone connection

- computer data port

- broadband Internet access available for a fee
- satellite TV with Play Staticn available for a fee
- pay TV channels

- mini-bar and safe deposit box

- hair dryer

- comfortable slippers for each person

- a rich, warm bathrobe for each guest

- tea and coffee making facilities

- 31 sq.mtrs approximately

Sleeps: maximum 3 adults OR 2 adults and 2 children
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Paphos Amathus Re Designed Home Page

English : PyccewR © Deufsch : Nederlands : Frangala facebook Luusitber ShareThis
Welcome to the Amathus Beach Hote! Paphos
US If you're searchings for unsurpassed hgoary and service, then your journey bagins here 2t our renowned 5 star hotel in Paphos. We

BEACH -HOTEL have effortlessly blended sturming contemporary design with more traditional Cypriot values to ensure your stay in our exquis

PAPHOS-CYPRUS beach hotel in Paphos is more than just 2 holiday. View our luxury kotel suites and begin your journey with us 1

Acem o
P [

Local Time 11:51 AM  Weamer in Cyprus

[20127%] [Jan (=] |15t =
Ngre 15
Hurers | 1 2]
adute |1 ¥

Chligren |3’_§]
_Seareh |

Reservation Asslstance:
Tel + +357 2688 33000
Emal Us

EXCLUSIVE OFFERS
More For Less
SAVE UP TO 35%

CANCEL/AMEND

More than just a beautiful 3 siar hotel in Paphos

We believe that 5 star hotels aren't just about zood looks and expensive furniture. We like to S0 way beyond vour pre-conceptions and present huyxury kotels in
Paphos that focus on service and the smaller details to make your time away truly unforgettable Why not check rates and avzilability and find your perfact room
before making a reservation with us

mn m m p@m& Cypn.‘! Visl out othes hotele
Possidon Avenue - P.O Box 62351 - 3038 Paphos, CYPIUE  \ MATHUS LIMASSOL AMATHUS RHODES
Tel = $357268833000 rFax+357 25883333 Emal pamathus@OIMETIUE COM CY — shedhotiteubet - - =

H =
meeaononontsLEADING
OF THE WORLD GOLF

)]
Norton VISA

Home - Rates & Resenvations — ACCommodation — Faciities — Meetinge & Events — Hotel Summoundings — Contact — Corporate — Resources — Unsubsorbe

255



Paphos Amathus Re Designed Rooms Availability Page

AMATHUS

BEACH . HOT KL

PAPHOS-CYPRUS

MesiRaes MEUR Aduls ChilcA Chid 8
Bed & Breakfast 'l Sac 5 Sraskias: 000 000 000
Hait Soang 3100 1550 0.00
Full Soarg 5300 2900 0.00
SEARCHRESULTS
L [EE—

Amathus Rate 87.00
MORE FOR LESS (Minimum 5 80.00
Nights)

Selected days of stay ar

s than the minimum

u 0

TWIN LIMITED SEA VIEW

Amathus Rate 97.00

Amathus Rate 117.00

MORE FOR LESS (Minimum 5 107,00

days of stay ara -
—— g a

FAMILY ROOM INLAND VIEW Our standard rocoms with inland view overlook the resort of Paphos
and have a spacious balcony or veranda.

Nights)

Amathus Rate 99,00

Amenities:

marble bathrooms

heating

air-conditicning

international direct-dial telephone
satellite TV with Play Station available for a fee
Pay TV channels

mini-bar and safe deposit box
hairdryer

his and hers slippers

rich, warm bathrobe for each guests
tes and coffee making facilities

27 sq. mtrs approximately

Sleeps: maximum 2 adults OR 2 adults and 1 child

If you wish to reserve this room please select one of package
options on the left.
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Golden Bay Original Re Designed Home Page

| English | Frangais | EAAqvika | Pycciain | Deutsch | Zu ) jnnay | 43| Romana|

A warm personal welcome

0 Steal yourself away to a place of tranquility and beauty ... where the sunshine is everiasting, and the sea a Mediterranean
b blue... to 3 smille as warm and welcoming as the sun itself. Surround yourself in a truly unique environment of exquisite
flowers and cool waterscapes. Here your every request is granted with pleasure. Set in a location that gently unites land
—remrre e i s with sea. The Golden Bay Beach Hotel ranks among the most prestigious hotels on the island. This, coupled with service that
GOLDEN BAY is as discreet as it is attentive, makes this hotel the natural holiday choice. A place where visitors retum time and time

B EACH HOTE again to a warm welcome.

I ©

AREA ROOMS RESTAURANTS BARS LEISURE WEDDINGS & BANQUETS CONFERENCES RATES TRAVELING CONTACT Us

henne

] 2012 =] san =] st <]
Nights FIE]|
Room

Numbers :-I

Adutts ||

Galden Bay Beach Hotel Pool Area

u:)i%)-:.s TORDOS GOTDFN TOTFL OF S Masteréard J Norton

copyrghts of tne goidenbay beach hotel 200
Home | Special Offers | Photo Gallery | Email Us
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rﬁv—;msdmam_]_ Cmnermfonnahon _L Remewreservamn _L Vouromﬁnnauon _]

[hv My profile | Cancel/modify |
[Search 2 |[picture gallery

seicte @ET)
Departure dat= [ |13 '! Mar2013 '+
=

Rooms

Aduit= D Guests par rooem

Chilgren

Click here for special rates =

Check availability

{Availability calendar P

"] March 2013 |37
Su Mo Tu We Th Fr Sa
24 5 26 z = 1 2
3 4 5 8 & g8 9
10 1 12 B 4 15 15
17 iE 15 20 21 2 =
24 r=3 26 rss i) 28 0
31 1 2 3 4 5 6
Avzilabie
Selacted Gays

Golden Bay Beach Hotel . Larnaca - Deknella Roac . 6306 . Larmnaca . Cyprus.
www.goldenbay.com.cy

|| Golden Bay Beach Hotel @)
The Golden Bay Beach Hotel is an exdusive 5 star
hotel set in mature landscaped gardans of tropical
palms and vibrant flowers, bordering a long sandy
bzach on the island of Cyprus, the jews] of the
eastern Mediterranaan. Suated in the favoursd
south eastern ragion of Cyprus at the heart of the
Bzy of Larnaca, The Goldan Bay is 2 world class
haven of luwaury. Just outside the town of Larnaca,
only 14 kilometres from the international Airport.

Address

Lamaca - Dekheliz Road

6306 Lamaca

Cyprus

Phone: +357 24 645 444

Fax: +357 24 645 451

Email: reservations@goldenbay.com.cy

For the Businessman The Golden Bzy boasts
excellent conference & meeting facilities, 2 state
of the art businzss center and on-line secretarial
and technical services mestings. For familiss the
hotel has 2 dedicated mini club 2 garden
playground for gameas and outside activities.
Professional child minders take care of the
children throughout the day with 2 full program of
activities (seasonal). Mini suites cater spacifically
for families with spacious interiors, private terraces
and shared Jacuzzis.

@

Check in time
2:00 PM

Check out time
12:00 PM

=357 24 645 444 . reservations@goldenday.com.cy

Copyright © 2007 Micros-Fidello Corporation. All RIghts Reservec.
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APPENDIX 10 — Applied Cognitive Task Analysis

Table 1: Example of a knowledge audit table

Aspects of expertise

Cues and strategies

Why diffcult?

Past and future

e.g. Explosion in office strip;
search the office areas rather
than source of explosion

Material safety data sheets (MSDS)
tell you that explosion in area of
dangerous chemicals and
information about chemicals

Start where most likely to find
victims and own safety
considerations

Novice would be trained to start at
source and work out

May not look at MSDS, to find
potential source of explosion, and
account for where people are most
likely to be

Big picture

Big picture includes source of
hazard, potential location of
victims, ingress/egress routes,
other hazards

Senses, communication with others,
building owners, MSDS, building
pre-plans

Novice gets tunnel vision, focuses
on one thing, e.g. victims

Noticing
Breathing sounds of victims

Both you and partner stop, hold
your breath, and listen

Listen for crying, talking to
themselves, victims knocking
things over

Noise from own breathing in
apparatus, fire noises

Don’ t know what kinds of sounds
to listen for

Table 2: Example of a simulation interview table

Source: Militello and Hutton (1998)

Events Actions Assessment Critical cues Potential errors
On-scene | Account for It’ s a cold night, | Night time Not keeping track of
arrival people (names) need to find Cold - > 158 people (could be
Ask neighbours place for people | Dead space looking for people
(but don’ t take who have been Add on floor who are not there)
their word for it, evacuated Poor materials wood (punk
check it out yourself) board), metal girders
Must knock on or (buckle and break under
knock down to make fire)
sure people aren’ t Common attic in
there whole building
Initial Watch for signs Faulty Signs of building Ventilating the
attack of building collapse construction, collapse include: attic, this draws
If signs of building building may What walls are doing: the fire up and
collapse, evacuate collapse cracking spreads it through the
and throw water on it What floors are doing: pipes and electrical
from outside groaning system

What metal girders are
doing: clicking, popping
Cable in old buildings hold
walls together

Source: Militello and Hutton (1998)
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Table 3: Example of Cognitive demands table

Difficult Why difficult? Common errors Cues and strategies
cognitive
element
Knowing Novices may not be trained in Novice would be -Start where you are most
where to dealing with explosions. likely to start at the | likely to find victims, keeping
search after source of the in mind safety considerations
an explosion Other training suggests you explosion. Starting -Refer to Material Safety Data
should start at the source and at the source is a Sheets to determine where
work outward rule of thumb for dangerous chemicals are likely
most other kinds of | to be
Not everyone knows about the incidents -Consider the type of structure
Material Safety Data Sheets. and where victims are likely to
These contain critical be
information -Consider the likelihood of
further explosions.
-Keep in mind the safety of
your crew
Finding There are lots of distracting Novices sometimes | Both you and your partner stop,
victims in a noises. If you are nervous or don’ t recognize hold your breath, and listen
burning tired, your own breathing their own breathing | Listen for crying, victims
building makes it hard to hear anything sounds; they talking to themselves, victims

else

mistakenly think
they hear a victim
breathing

knocking things over, etc.

Source: Militello and Hutton (1998)
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APPENDIX 11 — Validation Study Questionnaire

DEMOGRAPHICS

1. Gender Male |:| Female

2. What is your age? Less than 15 years old
15-24 years old
25-34 years old
35-44 years old
45-54 years old

55 years old and above

3. What is your marital status? Single |:| Married I:I Others (Divorced/

Widowed/ Separated, etc.)

4. What is your highest level of education?
Primary school
Secondary school
High school

College/ technical school/ or equivalent

Bachelors degree
Masters degree or higher

[ ]
[ ]

[ ]

L

Other (please specify) |

5. What is your present occupation?
Government officer
Staff in a private company
Student

Housewife _|

Other (please specify)
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QUESTIONNAIRE USED FOR STUDY B

1. Please tick which hotel is more likely for you to book for your holidays:

[a] Golden Bay 1|:| 2|:|

[b] Paphos Amathus Beach Hotel 1 |:| 2 |:|

[c] Limassol Amathus Beach Hotel

1]

N

Please rate / circle the selected Hotel Website from 1-5 where _; 3 3 § o _; o
1=Strongly Disagree (SD), 2=Disagree(D), 3=Undecided (U), 4= Agree (A) and 5=Strongly Agree (SA) SS9 2|3 g S “g_
S22 2| | 5<
» 0|l QO 5 n

2 | Before you decide to book a hotel you search all alternatives. 1 2 |1 3|4 5
=z 3 | The site gives you information about credit card security and personal data? 1 2 |1 3|4 5
o 4 | The site gives you the opportunity to search for various information regarding hotel 1 213 |4 5
> 5 bedrooms
= g 5 | The site gives you the opportunity to search for various information regarding hotel facilities 1 2 |1 3|4 5
% W 6 | The site gives you the opportunity to search for various information regarding better 1 213 |4 5
% packages and offers
- 7 | The site gives you the opportunity to search for various information regarding hotel location 1 2 13| 4 5

8 | The site allows you a refund in the event of cancellation 1 2 13| 4 5
= E 9 | This site allows you alternative options for room type 1 2 13| 4 5
<DE <z( 10 | This site allows you alternative options for room location (inland, side, sea view) 1 2 3] 4 5
| % % 11 | This site allows you alternative options for meal 1 2 13| 4 5
<>’: I:, 12 | This site allows you alternative options for payment methods (credit card, debit -electron, 1 213 |4 5
w paypal etc)

13 | Itis easy to fill in the reservation form 1 2 13 |4 5

14 | The instructions are simple to be followed 1 2 13| 4 5

15 | Online booking provides the opportunity to save time and money 1 2 13| 4 5
w (ZD 16 | You are very positive to book on this hotel because of the brand name that you would 1 213 |4 5
% v change your booking period in order to spend your vacations there
Z 0 17 | You trust the internet and this website and are happy to provide your personal information 1 213 |4 5
O 8 for booking purposes.

18 | There are some other factors that influence your final decision [i.e family, friends]. 1 2 13 |4 5

19 | Difficulties in the process [as slow connection, not acceptable bank card] can change your 1 2 13 |4 5

plans to make a reservation.

REDESIGNED WEBSITES

ke

>

28 8|3| g| 39
cC o O (&) - C o
O @ @© [<F] [e)] o O
52 2| 38|l<g|5<
e A S »
1 21 3|4 5
1 21 3|4 5
1 2 13| 4 5
1 2 13| 4 5
1 2 13| 4 5
1 2 13| 4 5
1 2 13| 4 5
1 2 13| 4 5
1 2 13| 4 5
1 2 13| 4 5
1 2 13| 4 5
1 21 3|4 5
1 21 3|4 5
1 21 3|4 5
1 2 13| 4 5
1 2 13| 4 5
1 2 13| 4 5
1 2 13| 4 5
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Please rate / circle each Hotel Website from 1-5 where Golden Paphos Amathus | Limassol Amathus
1=Strongly Disagree, 2=Disagree, 3=Undecided, 4= Agree and 5=Strongly Agree Bay
> 20 I would like to use this website frequently 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
= 21 | found the website unnecessarily complex 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
s 4 |22 I thought the website was easy to use 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
g W <Z‘: 23 I think that | will need the support of a technical person to be able to use this website 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
% ?E' — |24 I found the various functions in this website were well integrated 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
woO |25 I thought there was too much inconsistency in this website 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
E Y 2 [26 | 1think that most people will learn how to use this website quickly 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
B o |27 I found the website very cumbersome to use 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
g 28 | felt very confident using the website 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
29 I needed to learn a lot of things before | could get going with this website 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
Please rate / circle each Hotel Website from 1-5 where Golden Paphos Amathus | Limassol Amathus
1=Strongly Disagree, 2=Disagree, 3=Undecided, 4= Agree and 5=Strongly Agree Bay
> 20 I would like to use this website frequently 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
F o |21 | found the website unnecessarily complex 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
4 w22 | thought the website was easy to use 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
2 w S 23 I think that | will need the support of a technical person to be able to use this website 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
a Zl — |24 | found the various functions in this website were well integrated 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
wov |25 I thought there was too much inconsistency in this website 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
= UQJ 26 I think that most people will learn how to use this website quickly 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
B w |27 | found the website very cumbersome to use 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
g o128 | felt very confident using the website 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
29 I needed to learn a lot of things before | could get going with this website 1 2 3 4 5 1 2 3 4 5 1 2 3 4 5
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©
Please rate / c_ircle how importa}nt are the below for_vou from 1-5 where ;2 g g % § ;2 §
1=Strongly Disagree (SD), 2=Disagree(D), 3=Undecided (U), 4= Agree (A) and 5=Strongly Agree (SA) g g 33 2 g 2
A A 5 )

30 | Credit card logos is easily identifiable 1 2 314 5
31 | Site search is easy to access 1 2 |13 |4 5
32 | Security for transactions logo is easily identifiable 1 2 |13 |4 5
33 | The appearance of some recognized type of assurance of a secure transaction impacts 1 213 |4 5

'|"_J Z your decision

g % 34 | Itis very convenient to have the booking process at home page 1 213 |4 5

% "'DJ 35 | Less mouse clicks make your decision making process more convenient 1 2 13 |4 5
36 | Itis likely to ignore information placed at scroll down part of the webpage 1 213 |4 5
37 | The cancel/amend a reservation is in a striking position 1 213 |4 5
38 | Special offers are easy to access 1 213 |4 5
39 | Ashort-time booking process impacts your online decision making process 1 213 |4 5

REDESIGNED WEBSITES

o]
TR
cC o O (5} = C o
g ©| | | © >
52 2| 8| | 5
n Ol QO 5 n
1 213 1| 4 5
1 21 3|4 5
1 213 1| 4 5
1 213 1| 4 5
1 213 1| 4 5
1 2 13| 4 5
1 21 3|4 5
1 21 3|4 5
1 21 3|4 5
1 2 13| 4 5
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