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Abstract

There are many theories about what good aesthetics are and how they can be
achieved. However, the importance of aesthetic attributes in the design of
interactive computer systems has only recently come to the attention of
researchers. The research described here uses design fundamentals (e.g. Gestalt
theory, design principles and dynamic symmetry theory) as a model to
manipulate the aesthetics of a Virtual Learning Environment (VLE). Another part
of the thesis is concerned with the surprising fact that aesthetic have a role to

play in determining judged system usability.

The research is organized in three parts. The first part is about VLEs and how the
communication features support online learning. It also presents a review of how
aesthetics can be applied to graphic screen design. The second part presents an
observational study of the use of a VLE and its communication tools. The third
part presents four experiments that manipulate aesthetics and measure the effect
on users. Experiment 1 evaluated the use of design principles on interface design
and found that participants preferred the screen layouts that applied the design
principles. Experiment 2 used a VLE prototype where the participants had to
navigate through the interface and found that aesthetics influenced judgements
of system usability. Experiment 3 was similar to the second, however, with a
stronger manipulation of aesthetics and usability and showed an even greater
effect of aesthetics on usability. Experiment 4 showed that order of rating did not
atfect the above conclusions. In summary, the experiments suggest that interface

aesthetics play a substantial role in the evaluation of the usability attributes of a

VLE.

The research contributes to the fields of Human Computer Interaction and
Graphic Design by further explaining the relationship between aesthetics and
usability.
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Chapter 1

Summary of the thesis

1 THESIS OVERVIEW

The research undertaken for this thesis focuses on the role that aesthetics play in
the usability of computer interfaces, focusing on Virtual Learning Environments
(VLEs). Part I establishes the theoretical background for this research. It covers
the issues related with the VLE and the aesthetic aspects related to interface
design. Part II describes an observational study that illustrates the way students
use a virtual learning environment during one online course to collaborate and
communicate with each other. Part III describes four empirical studies about

aesthetics and usability in a VLE.

1.1 Part I — Literature review

Chapter 2 covers the conceptual background about Virtual Learning

Environments and how they are being used to deliver distance education.

Chapter 3 reviews related literature that underpins and outlines the concepts of
this study. This mostly comes from the research into principles of layout
composition and interface design. It covers empirical studies that discuss the
relationship between aesthetics and usability. It also covers Gestalt and

Emotional Design theory.



1.2 Part II — Use of communication tools on a VLE

Chapter 4 shows how the participants of one online course use the features
provided by the environment to communicate with each other. The data was
collected from the observation of the students’ interaction with each other, with
the lecturer and with environment. It allowed synchronous communication and
the participants were geographically separated. It was concluded that the
practical problems that arise conducting reality studies in this way were

considerable and hence the research focus was switched at this point.

1.3 Part III - Aesthetics applied to VLE

Chapter 5 presents the first experiment and is intended to test the importance of
the design principles to develop screen layouts for a Virtual Learning
Environment (VLE). The experiment was divided into three parts. Part 1 tested
the importance of five design principles (unity, proportion, homogeneity, balance
and rhythm) which were drawn from the Gestalt theory of perception and were
chosen because of their representative meaning and the appropriateness for this
research. Part 2 investigated the application of these design principles on three
different screen layouts and used dynamic symmetry theory to generate the grid
to be used as the backbone of the screen layout. The last part used a paper

questionnaire to collect data on the hedonic attributes of the screen layouts.

The experiment aimed to test the importance of the aesthetic attributes for the
screen layout design using the design principles and the relationship of aesthetics

and perceived usability of an interface.

It involved 279 participants divided into seven groups. The results showed that

participants preferred the screen layouts that follow all five layout principles.



Chapter 6 presents the second experiment, aimed at identifying the relationship
between the aesthetic attributes and the usability attributes of an interactive
virtual learning environment interface. It used an interactive VLE prototype
which was developed specifically to collect data for this experiment. It used the
dynamic symmetry technique to build the grid and applied the design principles
tested in the previous experiment. This time the participants would navigate

through the environment before evaluating the aesthetic and usability attributes.

It involved 98 participants divided into four groups. The results showed that the
manipulation of aesthetics affected the ratings of aesthetics and usability

attributes. However, the manipulation of usability did not affect any of the

ratings.

Chapter 7 is about the third experiment, on aesthetics and usability of a
computer interface. This experiment was similar to experiment 2; however, the
aesthetic and usability attributes received a stronger manipulation than they had
in experiment 6. Also, this time a training interface was introduced where the
participants would have a first exposure to the environment type and task before

using the measured interface.

It involved 88 participants divided into four groups. The results showed that the
aesthetic attributes had a large influence on the way participants rated usability.
This experiment also revealed that the stronger manipulation had the expected

effect, so that usability attributes were significant in the way usability was rated.

Chapter 8 extends the findings of Chapters 6 and 7, adding the rating order
variable to ascertain the results obtained in the three previous experiments. The
experiment itself was quite similar to experiment 3 and the reason for

introducing the rating order variable was to counterbalance the order of



aesthetics and usability manipulations ratings. The previous experiments always

rated aesthetics prior to the usability rating.

In this way, this last empirical study expects to check if the rating order could
have affected the results. It involved 267 participants divided into eight groups.
The results confirmed the extremely large effect that aesthetic attributes have on
the usability ratings of an interactive interface. Also, it shows that the order of
rating did not have any influence on the ratings of aesthetics and usability

attributes, confirming the results found in experiments 2 and 3.

Chapter 9 — Conclusions and future work concludes the thesis by summarising
its contribution to the research on aesthetics and the usability of computer
interfaces. It also discusses the research limitations and suggests directions for

future research.

In addition to the main body of this thesis, we provide seven appendices to help
the reader to understand the experiments carried out during this research. We
made extensive use of the Authorware! from Macromedia® to develop the

prototypes used in experiments 1, 2, 3 and 4.

Appendix 1 presents the questionnaire used for the observational study on

communication tools.

Appendix 2 presents the material for the first experiment on aesthetics. There
were five screens presenting the five design principles used, twelve layout

screens where the design principles were considered, one screen comparing the

1 Authorware is a multimedia authoring tool made by Macromedia and it is used for creating interactive
material.



e-mail layout, hedonic attributes questionnaires, screeplot graph and

participants’ pictures.

Appendix 3 presents the experimental package with the screen layouts of the
Interactive interface used in experiment 2. In a similar way Appendix 4 includes
the experimental package for experiment 3. Appendix 5 shows the flyer which
was used to give feedback to participants. Appendix 6 provides the screen

layouts for the training interface used in experiment 3.



PART 1

Literature review




Chapter 2

Literature review: Virtual Learning Environments

1 INTRODUCTION TO LITERATURE REVIEW

Some years ago the personal computer started to be part of our everyday life. A
major concern was to make the computer interface easy to use and easy to learn,

in other words, usability was the most important issue.

Nowadays the personal computer is being used for many other tasks than office
work and it is used in many other different ways than before. For office work the
computer is used as a device to learn from, and so it may be important to

emphasize the user’s satisfaction as well as the pleasure of using it as a learning

tool.

In the light of recent studies on perceived usability and aesthetics plus Norman'’s
arguments about beauty from his book Emotional Design (2004), this research
finds strong support for its main hypothesis that aesthetically pleasing interfaces

have a positive effect on user satisfaction.

The role of aesthetics in human affairs has been widely documented. Aesthetics
probably relates to our appreciation of computer systems as well (Maquet, 1986:
In 'Ngo, Teo and Byrne, 2000). Therefore, this literature review will report the
scientific studies that provide evidence that the aesthetic attributes of the

interface play a great role in affecting system usability and acceptability.



To explore how these findings are related to the interfaces of Virtual Learning
Environments (VLEs) it is necessary to investigate the specific characteristics of
this type of interface. What makes one interface, of a particular software, work
better than the other? What aesthetic and graphical aspects are most likely to

influence the user satisfaction, engagement and enjoyment?

O’Leary (undated) defines VLE as software products that aim to support
learning and teaching activities across the Internet. These types of software are

used to deliver learning of many kinds and in many formats.

VLEs are different from office systems because they do not have the same user
requirements as office software. Some of the requirements are driven from the
nature of the task and duration of the course using a VLE. For example, they are
used for a much shorter period of time than office software (e.g. one hour every
day during one year). Therefore, they need to be much easier to learn and use
than office systems because users cannot spend a long period of time learning

how to use them.

Using a computer to deliver learning is a challenging issue as the VLE needs to
motivate and engage students that may be geographically separated and

studying at different times of the day.

This literature review is divided into two parts. The first part is about VLEs and
how they are being used to deliver distance education and support online

learning. The second part covers the aesthetics aspects that can be applied to

computer interfaces such as VLEs.



2 INTRODUCTION TO VLE

This first part of the literature review will discuss Virtual Learning Environments
and their role, as a modern medium, to deliver distance education. Distance
education can be defined as the education that takes place when teachers and
students are separated by time and space (Sun Microsystems, 1998). This model
of learning has been used for a long time to provide informal education in many
countries, even in emergent countries like Brazil. Typically, it used printed
materials delivered by mail where the students received a book, went through its
content and had some kind of formal evaluation at a certified educational

Institution.

During the last decade the increasing development and dissemination of
technology made the Internet-based learning, especially the Virtual Learning
Environments (VLEs), the main focus of modern distance education and they
became an important area of research, investigation and development of online
learning. The flexibility of online course materials provides instructional
opportunities for acquiring, exchanging and reflecting on the real significance of

information for the students (Jain and Howlett, 2002).

3 WHATIS A VLE?

There are many definitions of Virtual Learning Environment. The most relevant

are the following:

‘Virtual Learning Environments offer an integrated solution to managing
online learning, providing a delivery mechanism, student tracking, assessment

and access to resources’ (Milligan, 1998).

‘'VLEs are software products that aim to support learning and teaching

activities across the Internet’ (O’Leary, undated).



‘A virtual learning environment (VLE) is software that provides a shell or
framework for putting a course online. VLEs provide a convenient way to

create online courses for either remote or local delivery that can be run as

stand-alone modules or in support to traditional teaching’ (Lewis, 2001).

‘Virtual learning environments (VLEs) are on-line domains that permit
synchronous, collaborative interaction among instructors and students, while

also providing asynchronous learning resources for individualized use by

students at any time (VLE: Introduction, 1996).

These definitions of VLEs are mainly based on the technical features they have to

offer in order to support learning and teaching across the Internet.

S0, it could be said that Virtual Learning Environments are software products
that aim to support learning and teaching across the Internet by providing a
delivery mechanism for the content material, support for communication among

participants, course management, and access to a variety of resources.

Some VLEs are more tutor-centred than others. These VLEs typically place the
learning material at the centre of the system and provide some tools that the
student can use as he or she progresses through the material. So, the main focus

of these systems is the management of the delivery material (e.g. WebCT).

Others adopt a more student-centred approach. These types of VLEs put
emphasis on the communication tools to support collaborative learning (e.g.

CoMentor). The collaboration among students can be synchronous (e.g. chat) or

asynchronous (e.g. e-mail).

Finally, there are some VLEs that are a mix of the two approaches above. These

VLEs also adopt a student-centred approach but the main focus is not on

collaboration. The students have the option of collecting together and
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constructing a set of resources relevant to their own way of understanding the

learning material (e.g. COSE).

The interface design of VLEs is likely to be important as they support quite
sophisticated learning, teaching and communication styles which should support
novice, intermediate and expert users at the same time. The VLEs needs could be

closely related with the effect that aesthetic attributes have on the user’s

perception of the interface.

4 FEATURES OF VLE AND THEIR CLAIMED VALUE

The Virtual Learning Environments have a number of features and tools in
order to facilitate and support a complete online learning and teaching
experience. The VLE’s features should be designed to serve a wide range of
users and support a variety of tasks and communication. This can be relatively

complicated to achieve and needs a well-designed interface.

The most common features and tools of this type of environment are described

below.

41 Content delivery

Content delivery is the main feature for most of the commercial VLEs. It provides

study materials and learning resources for the students. The content is provided,
usually, in advance and the students can access this content and study at their

own pace. There might be some guidance or rules on how to use the material to

achieve the best results from each course.
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4.2 Communication tools

The communication tools are present in most types of VLE. They provide
support for students and help to create the sense of community among

participants that can be geographically separated.

The communication between tutors and students is the central feature of the

collaborative VLEs which have a student centred approach.

The communication can be synchronous (same time, different place), using chat,
audio and video conferencing or asynchronous (different time, different place)

using e-mail, discussion boards.

The most common communication tool is e-mail, followed by communication
boards. This kind of communication does not require the participants to be
online at the same time (time constraint) and allows communication from one-to-
one as well as one-to-many. The messages can be posted and the recipient has

time to reflect before answering it.

4.3 Assessment

Some VLEs offer some kind of student assessment, usually formative assessment.
They can be multiple-choice assessments with automated marking and
immediate feedback. They are frequently used in training courses and offer an

opportunity for the student to check his or her understanding about the content.

4.4 Administrative features

The administrative features offer management and tracking of students. This is
an important feature for staff, w ho, through usernames and passwords, ¢ an

ensure that only registered students can access the course. The VLE can typically
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give analyses of assessment undertaken by students and show how the students

are using the material within the VLE.

Students are given the opportunity to have their individual web pages, electronic

diaries, upload of course-work and so on.

The administrative features may include a calendar, general information about

the course, important news, etc.

5 HOW VLES ARE BEING USED

Many educational institutions are using some type of environment to deliver
online courses, and many more are about to start doing so. Virtual Learning
Environments are also being successfully used by private companies to offer up-
to-date training and re-qualification to their employees and even the government
and military are taking advantage of this kind of technology. The main reason is
that the benefits can easily justify the cost, especially when travel and

accommodation are taken into account (Stephenson, 2001).

The use of computers potentially offers significant advantages over traditional
distance education (e.g. workbooks sent by post) and is playing a vital role in this
area of education. Computer technology can provide access to many different

types of resources and more flexible structures of learning.

Although the computer is a good academic tool and the Internet a good resource
of information, VLEs need more research to become more effective and user
friendly (Jain and Hollet, 2002). This is partly because VLEs have different
requirements from office systems. Apart from being effective, environments used
for learning need to engage the students in a pleasing experience in order to

increase motivation and time spent on tasks.
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Jain and Hollett (2002) believe that when learning is completely distance based
(where the participants never meet) and the students use the resources of the
Internet a great deal, they tend to accept better and use it as a channel of

communication and as a study tool than when the course is not entirely at

distance.

This last statement was verified during an interview with a tutor (Nov/2002)
from a distance course delivered by the Department of Health Economics at the
University of York. The participants were geographically distributed and the
only way of communication was through the communications tools offered by
the VLE — WebCT. Another interesting point was that they used the bulletin
board a great deal to share information, even though, for some of the
participants, English was not their first language. This course is a good example
of how VLEs, specially the communication tools, could support teaching and
learning. The bulletin board plays an important role in facilitating the
understanding of the course content through collaboration among students. The
tutor also noticed that the asynchronous nature of the communication allowed
the participants to reflect about their opinions and gave the non-English students

the opportunity for reviewing their messages before posting them for the others.

5.1 Benefits of VLEs

There are many potential benefits of using a VLE for education and training. The
flexibility of the delivery makes it possible to use the same material using
different paths for different audiences; the savings when the same content is
delivered online instead of printing the material for a large amount of students
can be economically relevant; and, the quality of the course material could be
improved when the tutor has to review the material because the act of reviewing

the material can already improve its quality (Milligan, 1998).
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Along with these benefits, using a VLE has the advantage that the online
environinents offer a good opportunity to create a sense of community and

shared knowledge among participants that can be geographically separated.

There are many reasons for students to choose learning with VLE. Experiencing
online learning, learning new skills, learning with others learners, participating

in a richer environment and having flexible access are some of them (Stephenson,

2001).

On one hand, a very strong reason for studying online might be that one would
not be able to take the course in any other way because of the constraints of time
and space (e.g. mature students that work full or part time or students that live

far away from educational institutions).

On the other hand, students also have reasons to avoid this type of learning,
Among these are the lack of trust in online learning systems, lack of equipment,
lack of IT skills and sometimes lack of confidence or motivation to study at their

own pace and, maybe, space.

6 MODELS OF ONLINE COURSES

The term “online learning” can represent a wide range of learning scenarios,

from courses which are supported in any way by learning technology to courses

that are delivered entirely online. Mason (2002) proposes a framework to

consider the wide range of existing online courses.

6.1 Content + support model

This model is the earliest and most extensive category of online course. There is a
separation between the content (print or Web package) and support (usually

delivered by e-mail). The course material is relatively unchanged and can be
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used by many different tutors. It's called an 80/20 model, where 80% of the

course is based on the content and 20% on the support.

This model represents an evolution of traditional face-to-face delivery. The
content might be delivered as booklets while the support is delivered online. The
content is separated from the support, making it possible to change the way in

which the support is provided while the content is still unchanged.

6.2 Wrap around model

This category defines those courses that consist of tailor made materials (study
guide, activities and discussion) wrapped around existing materials (textbooks,

CD-ROM resources or tutorials). It is categorized as the 50/50 model, where the

amount of content and support are equally important.

In this model the course is mainly or entirely delivered online. The online
interaction and participation is essential for completing the course. The course

material would still be static, not suffering much interference from the students.

6.3 Integrated model

The course consists of collaborative activities, learning resources and joint
assignments. The heart of the course takes place online through discussion,

accessing and processing information and carrying out tasks.

This model relies on active learning and collaborative working. There may be
little formal learning material and the benefits to students will come mainly from

critical assessment of their own work.

These models of online courses available today apply particularly to adults and

mature students studying at a distance and, more especially, to postgraduate and

professional levels.

16




7  APPLICATION OF THE MODELS OF ONLINE COURSES

The framework proposed by Mason (2002) for models of online courses could be
used to help during the developmental phase of a VLE environment as it gives
the environment designer the requirements needed for the VLE graphical
interface. It also guides the educational technologist to relate VLE design to the
educational theories which may underpin different points of the course, different

disciplines and in order to approach different levels of courses, different groups

of students as well as different learning styles.

The content + support model best suits courses that have an instructional
approach such as technological (physical and engineering science) courses where
the formative assessments can contribute to the student acquiring knowledge on
a specific topic (e.g. WebCT). This model requires a predictable environment, and
a direct and relatively fixed navigation style. This kind of VLE demands a
technology that supports a variety of new media to present the content material
and assessments to continuously motivate the students, who have the freedom,

as well as the responsibility, to interpret the course for themselves.

The integrated model is more likely to follow a constructivist learning approach
(e.g.CoMentor). It could suit courses on social science and the humanities,
disciplines that are based on discussion such as social psychology or sociology
because the heart of the course takes place online. This VLE emphasizes the
collaborative learning and the dynamic interaction among the students, so it
needs up-to-date and robust technology to support a great volume of
information traffic, from asynchronous communication to synchronous

communication, such as video, audio or text based.

The wrap around model could be said to be a combination of the other models

because they need well presented content material as well as tools to support
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communication among students as well as between the student and the course
tutor (e.g. COSE). It can attract courses on life science that need a little bit of both
approaches. This model also requires a predictable environment. However, it
needs an up-to-date technology to support communication, synchronous or

asynchronous, through the VLE environment itself.

8 CONCLUSION ON VLES

Good VLEs must provide not just knowledge or information, but also an
opportunity for communication and reinforcement of learning through
reflection, an inviting environment for collaborative activities, and clear
information regarding the pacing of the course. Ideal online learning material

should extend beyond being a virtual course book, to being a virtual classroom

(Milligan, 1999).

The use of VLEs to deliver online learning is in its early stages and there are
important issues to be addressed in order to improve teaching and learning as

well as the environment itself.

This research aims to investigate how the participants of online courses perceive
the use of this type of interface and the effect it has on them. The models of VLEs

that will be mainly addressed are content + delivery and the wrap around model

due to the nature of the interface itself, in other words, there is a predictable

interface with specific features.
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Chapter 3

Literature review: Aesthetic attributes

1 INTRODUCTION TO AESTHETICS

This second part of this literature review will discuss the aesthetic atributes of
VLEs, their effect on the VLE interface appearance and how they might influence
the users’ perceptions of usability. The motivation to study aesthetic atributes
applied to VLEs is that this type of computer interface is quite new and its
acceptance by the user could be strongly related to its appearance, quite apart

from its features.

The aesthetics of design describes the characteristics of the design that are
responsible for the appearance and perception of a design artefact and can have a
major impact on users’ emotions and mental representations. The use of

aesthetics gives a dimension to the interface that goes beyond simply decoration.

Aesthetics is much more than the study of beauty. It deals with feelings, pleasure
and culture helping to reduce confusion and anxiety about and boredom with
computer interfaces. Aesthetics is an important part of the human experience
and, far from being opposed to function, the aesthetic is a complement to

function (Norman, 2004). A well-designed artefact is, by definition, a pleasure to

use.

Aesthetics has been described as dealing with “the philosophy of beauty as well

as with the standards of value in judging art and other aspects of human life and
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culture’ (Lawal, 1974; In Sudweeks and Simoftf, 2000). The American Heritage

Dictionary defines Aesthetics as ‘the study of the psychological responses to

beauty and artistic experiences’.

Aesthetics has been object of many investigations over the past centuries. The
term has evolved over the years and has been studied from different points of
view and schools of thought, including philosophy, psychology and art.
Traditionally, aesthetics was only concerned with the study of beauty. However,
the subject has broadened in modern times to include the understanding of how
art is related to what people feel, to what they learn, and to the cultures in which

they live.

2  WHY AESTHETICS MIGHT BE OF PRACTICAL USE IN A VLE

2.1 Effect on user satisfaction

The marketplace success of any product is strongly determined by its physical
form and design. Hardware and software are considered products and their
success is influenced by their aesthetic aspects. The Apple iMac is a clear
indication that the visual appearance has become a strong factor in buyers’ choice

and it was well advertised as being the aesthetic revolution in computing.

The research studies conducted by Jordan (1998) on pleasure on product use

suggest that pleasurable products are used more regularly.

Recent research on the visual aesthetics of computer interfaces suggests that
aesthetics are a strong determinant of users’ satisfaction and pleasure (Lavie and
Tractinsky, undated). Lavie and Tractinsky (undated) reported that Gait (1985)

claimed that more interesting interfaces increase users’ arousal and sustain their

interest and effectiveness.
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It has also been found that beauty is a primary predictor of overall impression of
and preferences for web sites (Schenkman and Jonsson, 2000) and that the visual

attractiveness of the site affects users’ enjoyment as well as perceptions of ease of

use (Heijden, 2003).

This reinforces Chaiken’s argument (1979) that the first impression often
influences attitude formation and is important to shape users’ attitudes towards
Interactive systems (Lindgaard, 2006; Tractinsky, 2006). Another study on
information system use, Hiltz and Johnson (1990), found that, ‘if computers were
perceived initially as difficult to use, users were more likely to express
dissatisfaction with the interface of the system after four months of use.” This
study indicates that a user's initial impression of a system may have a significant

effect on how usable the system actually is, for a given user.

This is supported by Ngo, Teo and Byrne (2003), who stated that careful
application of aesthetic concepts can aid acceptability, learnability,

comprehensibility and productivity.

Acceptability was investigated by Kurosu and Kashimura (1995) and Tractinsky
(1997, Tractinsky, Shoval-Katz and Ikar, 2000) whose studies showed very high

correlations between users’ perceptions of interface aesthetics and usability.

There are also several studies related to learnability. All the studies mentioned
here are cited in Ngo, Teo and Byrne (2000). Toh (1998) found that aesthetically
pleasing layouts have a definite effect on the student’s motivation to learn.
Aspillage (1991) found that good graphic design and attractive displays
contribute to the transfer of information, in other words, good design helps the
user to comprehend the information in a better, easier way. Szabo and Kanuka
(1998) found that subjects who used a lesson with good design principles

completed the lesson in less time and had a higher completion rate than those
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who used a lesson with poor design principles. A study by Grabinger (1981)
indicated that organization and visual interest are important criteria in judging
the readability and studyability of the real screens. Screens that are plain, simple,

unbalanced, and bare are perceived as undesirable.

2.2 Effects of aesthetic attributes and perceived usability

2.2.1 Kurosu and Kashimura study

The literature suggests that the first study on aesthetics and perceived usability
was conducted in Japan by Kurosu and Kashimura (1995). They used 26 layout
patterns of ATM machines as a stimulus to evaluate their functional and aesthetic
aspects. The participants were students from a design and psychology school
(252 in total). The results were analyzed together due to the fact that both groups

showed similar patterns of judgements.

Among the determinants that the interface designers consider to enhance the
inherent usability the cognitive strategies of familiarity (type of pattern) and
grouping (concept of perceptual grouping from Gestalt theory) stand out. This
study shows evidence of the importance of aesthetics in screen layout and
apparent usability of a computerized system and it looked on the effect of
aesthetics on perceived usability rather than on actual usability. They explored
the relationships between a priori perceptions of the ease of use of an automatic
teller machine (ATM), which they termed 'apparent usability’' (when the user just
sees the interface without interacting with it) and appearance (beauty) of the
interface. There was relatively high correlation (r=.589) between aesthetics and
apparent usability, suggesting that the apparent usability is related to the
aesthetic aspect (beauty) of the screen layout. This study suggests that the user
may be strongly affected by the aesthetic aspect of the interface even when

evaluating the functional aspects.
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2.2.2 Tractinsky studies

A similar study was done by Noam Tractinsky (1997) in Israel, which produced
the same findings as Kurosu and Kashimura in Japan. Tractinsky conducted
three experiments to replicate and validate Kurosu and Kashimura’s study
concerning the relationship between aesthetics and apparent usability in a
different cultural setting. He expected the correlation to be higher in Japan than
in Israel due to his belief that the Japanese place a higher value on aesthetics than

do Israelis.

The first experiment replicated the Kurosu and Kashimura study using the same
26 ATM layouts, just translated into Hebrew, to confirm the robustness of the
Kurosu and Kashimura results to cultural variation. The 26 design layouts were
presented using an overhead screen projector, for 20 seconds, in a large
classroom with 104 engineering students. Students rated each layout regarding
how usable it appeared to be and how beautiful it was using a 1 to 10 point scale.
The results show a high correlation between aesthetics and apparent usability
(r=.921). This suggests that the Israelis perceived ease of use and design aesthetics
of anything as even more closely related than did the Japanese. In addition to
that, a significant correlation was found between apparent usability and the
independent variable called grouping factor (grouping of keys according to their

function). Once again, Gestalt theory seems to be relevant to aesthetics.

In the second experiment, the procedure had two conditions to test for potential
response dependency. In the first condition, the 81 participants evaluated the
design aspects on a first round and the apparent usability on the second round,
with each layout being projected, in a random order, for 15 seconds for each
evaluation round. In the second condition, the participants evaluated first the

apparent usability and in the second round, the design aspects. The results were
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similar to the first experiment, including the influence of the grouping factor on

apparent usability.

The third experiment tested for medium bias (i.e. the kind of medium used to
present the stimulus material to the participants), so the overhead projection in a
large classroom was replaced using a personal computer. This procedure gives
more uniformity to the viewing conditions and also reproduces, in a more
realistic way, real life conditions. It used a computer program to allow the

participants to work at their own pace, accept user responses and record the
response times. The stimulus material, 26 ATM layouts, were presented in a
random order and the participants had to evaluate them using a 1 to 10 point
scale. In the first round they evaluated one aspect, aesthetics or apparent
usability, and in the second round, the other. The results are consistent with
those obtained in the two previous experiments. Using computers made it

possible to record the time participants took to evaluate the designs and, on
average, usability took more time than aesthetics (mean evaluation times of 8.68
seconds and 7.58 seconds, respectively) supporting the expectation that

evaluating apparent usability is more complex than evaluating interface

aesthetics.

Contrary to Tractinsky beliefs, a correlation did exist between aesthetics and
apparent usability in both cultures, with that in Israel being even higher than that
in Japan. The similar results obtained under three different contexts and
procedures suggest with some confidence that people’s perceptions of aesthetics

and apparent usability are, in general, highly related in a positive way.

These studies strongly suggest that it is necessary to pay more attention to

people’s perception of the interface aesthetics and whether the degree to which

that aesthetics relate to apparent usability is culturally dependent. One possible
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explanation for cultural differences is that with greater aesthetic sensitivity

comes greater sophistication and critical skill.

Tractinsky (2000) conducted an experiment to test the relationship between
users’ perceptions of a computerized system’s beauty and apparent usability.
Pre-experimental measures indicated strong correlations between the system’s
perceived aesthetics and perceived usability and were replicated in the post-
experimental tests. The aesthetic factor had three levels (high, medium and low)

and the usability two (high and low).

The dependent variables of this study are subjective evaluations of interface
properties. Pre-experimental perception of the interface measures three variables:
aesthetics, usability and the amount of information it contains. The post-
experimental phase measures four variables: aesthetics, usability, amount of

information and user’s satisfaction.

The experiment used nine selected ATM layout from Kurosu and Kashimura and
the participants were asked to rate each of them on three aspects: aesthetics, ease
of use and amount of information. They were presented in a random order. After
that, the participants were assigned to one aesthetic condition to perform four
types of tasks. Participants had to perform 11 tasks, which comprised the four
types: inquiring about their account balance (three times), withdrawing cash
(four times), checking the account balance and withdrawing cash simultaneously

(two times) and depositing money (two times). The ATM system gave messages

that guided the participants and gave them feedback.

The manipulation revealed the strong effect of the aesthetic factor with mean
ratings of 8.26 (high aesthetics), 4.97 (medium aesthetics) and 2.07 (low
aesthetics) and there were significant differences between the three groups. The

manipulation of the usability factor had a significant effect on completion times,
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with averages of 23.5 seconds per task for the high and 37.5 seconds for the low
usability condition. Of this 14 seconds difference, 9 seconds were intentional
delays (previously programmed on the system) and the other 5 seconds were

from other causes.

Using the objective usability approach there was found no etfects of aesthetics on
completion times, and no interaction between aesthetics and usability which
implies that the usability was distinct from any effect from aesthetics. The level of
aesthetics affected both pre and post-experimental perceptions of the ATM
usability.

Perhaps the most interesting findings were that the user satisfaction with the
system is dependent on a combination of user’s perception of aesthetics and
usability rather than connected with aesthetics itself, as was initially
hypothesised. However, the most surprising finding is that post-experimental
perceptions of system usability were not affected by the actual usability of the

system but by the interface’s aesthetics.

In conclusion, aesthetics was found to be highly correlated with the apparent
dimension of the system’s perceived usability both before (Tractinsky, 1997) and

after the interaction, as well as with user satisfaction (Tractinsky, Shoval-Katz

and Ikar, 2000).

The studies described above have looked at the effect of aesthetics on perceived
usability rather than actual usability and provide relevant scientific evidence of

how important aesthetic aspects are and the role they play in interface design.

They suggest that a new approach for interface design is no longer a matter of

beauty or fashion but also usability and user satistaction.
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Hassenzahl (2003) proposes a model considering two distinctive attribute groups
to describe the character of a product, pragmatic and hedonic attributes. The
pragmatic attributes of a product are related to usability and the hedonic
attributes are related to the product’s physical attraction. The hedonic attributes
were subdivided into stimulation (e.g. innovative and exciting) and identification
(e.g. classy and valuable). Hassenzahl (2004) used this model to derive a
questionnaire to measure different aspects of apparent product character
considering the hedonic and the pragmatic attributes. He applied this
questionnaire in a study using MP3 player skins and showed that these attributes

are separable.

3 EMOTION AND HCI: ANEW APPROACH

The studies mentioned above suggest that aesthetics is a relevant factor for
interactive interfaces. Traditional HCI (Human Computer Interface) specialists
might argue that an interface needs to be usable, not beautiful. Even when they
agree with the claim that aesthetics is an important aspect of the user interface it
is stressed that the role of aesthetics is to be a tool to increase the information

processing, not to help the user to feel more pleasure with the interface.

Donald Norman was one of the first HCI researchers to provide some evidence

of the importance of enjoyability and the emotional effect the interactive intertace

has on us.

In his latest book, ‘Emotional Design — Why we love (or hate) everyday things’,
Norman (2004, p.10) states that ‘we now have evidence that aesthetically pleasing
objects enable you to work better ... products and systems that make you teel
good are easier to deal with and produce a more harmonious result’. According

to him, affect and cognition can be considered information processing systems
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with different function and operating parameters. He describes the affective
system as being ‘judgmental, assigning positive and negative valence to the
environment rapidly and efficiently, while the cognitive system interprets and
makes sense of the world. As a result, each system affects the other: some

emotions (affective states) are driven by cognition, and cognition is influenced by

affect’.

Norman (2002) stated that much of human behaviour is subconscious, beneath
conscious awareness. Consciousness comes late, both in evolution and also in the
way the brain processes information; and many judgements have already been
determined before they reach consciousness. Both affect and cognition are
information-processing systems, but they have different functions. The affective
system is always passing judgments, presenting us with immediate information
about the world. Affect has an important role in the evolution of humans,
especially mm survival. Affect also impacts on how well we perform tasks.
Therefore, atfect regulates how we solve problem and perform tasks, and gives

him support for to his famous statement: ‘affect makes us smart’.

Norman (2002) states that the implication of emotion and affect for human-
centred design is that people are more likely to be tolerant of minor difficulties
and irrelevant problems of the interface when they are in pleasant situations. In a
neutral or positive situation, any pleasure derivable from appearance or
functioning of the tool increases positive affect, broadening the creativity and

increasing the tolerance for minor difficulties and blockages.

‘Attractive things work better... Heretical or not, it is time to have more
pleasure and enjoyment in life. Although the cognitive analyses of usability
and function are important, so is the affective analysis. Let the future of
everyday things be ones that do their job, that are easy to use, and that

provide enjoyment and pleasure... products must be affordable, functional,
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and pleasurable — and above all, a pleasure to own, a pleasure to use’

(Donald Norman, 2002, p.38).

Norman (2004) believes that new scientific advances in understanding the brain
and how emotion and cognition are thoroughly intertwined are helping scientists
to understand how important emotion is to everyday life. He states that emotions
works through neurochemicals that bathe particular brain centres and modify
perception, decision making, and behaviour. These neurochemicals change the
parameters of thought. This suggests a rationale for why aesthetically pleasing

objects may actually work better.

Human beings have a very complex brain structure enabling various skills with
greater complexity than that required for automatic responses to the
environment. Modern research shows that the affective system provides critical
assistance to decision-making by helping to make rapid selections between good
and bad, reducing the number of things to be considered. Damasio’s study (1999)
shows that people without emotions are often unable to choose between
alternatives that appear to be equally valid. Cognition interprets and

understands the world around us, while emotions allow us to make quick

decisions about it.

3.1 The levels of emotion

The studies on emotion conducted by Norman and colleagues suggest that this

human attribute results from three different levels of the brain: visceral,

behavioural and reflective.

The affective process starts with the visceral level, which is the automatic,
prewired layer and sensitive to a very wide range of conditions. This level makes

rapid judgements of what is good or bad, or safe or dangerous, sending signals
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to the muscles and alerting the rest of the brain. The visceral level is for fixed

routines, where the brain analyzes the world and responds.

The behavioural level relates to those brain processes that control everyday
behaviour. This level is the site of most human behaviour and its action can be
enhanced or inhibited by the behavioural layer, and consequently it can enhance
or inhibit the visceral layer. The behavioural level is not conscious and is
especially valuable for well-learned, routine operations. This is where the skilled

performer excels.

The highest layer is that of reflective thought. This does not have direct access
either to sensory input (visceral level) or to the control of behaviour (behavioural
level). Instead, it watches over, reflects upon, and tries to bias the behavioural
level. The reflective level can think about its own operations; it is the home of

reflection, of conscious thoughts, of the learning of new concepts and

generalizations about the world.

The state of negative affect allows a person to concentrate on a task without
distraction going deeper, concentrating upon the details of the problem until
some solution is reached. Focus also implies concentration upon the details,

causing the behavioural and reflective levels to stop and concentrate upon the

problem.

The state of positive affect broadens the brain process in order to receive any new
ideas. Positive affect increases curiosity, engages creativity and makes the person

into a more effective learning organism.

The two states have an impact on and are essential in the design process.
Someone who is more relaxed and happy is more creative, more able to overlook

and cope with minor problems with a device — ‘especially if it’s fun do work
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with’. It makes it easier to work on a fun and enjoyable product. At the other
extreme, when the person is anxious he or she is more focused, paying special
attention to ensure the success of the project. It requires much more attention to
details when working with products intended to be used under stressful

condition.

3.2 Three levels of emotional design

Visceral design is concerned with appearance. Behavioural design deals with
pleasure and effectiveness of use. Reflective design considers the rationalization

and intellectualization of a product.

These three different dimensions are interrelated in any design and, despite
being so different, make it impossible to have design without all three. More than

that, these components interweave both emotion and cognition.

The visceral design is what nature does. The judgement of beauty comes from

the visceral level, explaining the human preference for faces and bodies that are

symmetrical. This presumably reflects selection of the fittest.

The principles underlying visceral design are wired in, consistent across people
and cultures. Design according to these rules will always be attractive, even if it
is simple. It is at this level that good graphics, cleanliness and beauty play the

main role; shape and form matter. It is all about immediate emotional impact.

The behavioural design is all about use and performance. Neither appearance
nor rationale counts. What matter is the focus of the usability community. The
four components of good behavioural design are function, understandability,
usability and physical feel, where the component function is the focus of most
behavioural design. Good behavioural design focuses on understanding and

satisfying the needs of the people who actually use the product.
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The reflective design is very broad, involving the message, culture and meaning
of the product in use. It can be about the meaning of something, the memories
something evokes or it can also be related to self-image and the message the
product sends to others. The essence of reflective design is all in the mind of the
beholder, there is nothing practical or biological at this level, just cultural. The
reflective level often determines a person’s overall impression of a particular
product when he or she takes time to think about the product, reflecting on its
true appeal and the experience of using it. The president of the watch company,
Swatch, was proud to say that their expertise was human emotion transforming
the purpose of a watch from timekeeping to emotion. The company is famous for

transforming a watch into a fashion object.

Attractiveness is a visceral-level phenomenon because just the surface look of the
product matters. Beauty comes from the reflective level because is looks deeper
into the product look. It comes from conscious reflection and experience and it is

influenced by knowledge, learning and culture

Aesthetics, attractiveness and beauty come along with emotions. Norman (2002)
refers to his experiment with colour monitor in the early 1980s. He was
wondering why business insisted on colour monitors, at added cost, even though
there were no scientific reasons to justify that. It seems that colour was fulfilling
some need that could not be measured. His findings were that colour was

unimportant and added no discernible value for everyday work but he ‘refused

to give up the colour display’.

Finally, Norman (2004) argues that ‘the emotional side of the design may be
more critical to a product’s success than its practical elements’. His theories on

emotion and affect reported by Norman (2004) will be the main foundation for
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the arguments about the importance of the aesthetic aspects of design applied to

VLEs, the focus of this research.

4 INTERFACE DESIGN CONCEPTS

4.1 Gestalt theory

Gestalt theory focuses on our perceptive process and has influenced many
research areas since the beginning of the twentieth century, including visual
design. Gestalt theory explains how the individual elements from the
environment may be visually organized into fields of structure. Gestalt theorists
followed the basic principles that the whole is greater than the sum of its part.
Wertheimer (1924) developed a concept of pragnanz, which states that ‘when

things are grasped as wholes, the minimal amount of energy is exerted in

thinking” (Torrans, 1999).

Nowadays their importance and relevance to user interface design is more
widely accepted and understood (Ngo, Teo and Byrne, 2002). Chang, Dooley and
Tuovinen (2002) claimed that Gestalt theory is one of the foundations for

instructional screen design and may be used to improve educational screen

design and thereby improve learning.

The laws of perception from Gestalt theory give a method for planning the
presentation of graphic elements of the interface in order to help users learn in a
more effective and enjoyable way. These laws explain how individuals perceive
and organize their auditory and visual fields, being particularly relevant for
Virtual Learning Environments (VLEs). The users of a VLE are exposed to screen

information which is supposed to help them learn, or even better, learn more

efficiently and in a more pleasing environment.
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According to Koffka (1935) visual fields are organized into visual patterns that
are grouped according to the laws of perception, which involve: figure-ground,

proximity, similarity.

Chang, Dooley and Tuovinen (2002) identified eleven distinct laws that represent
the major aspects of Gestalt theory about visual form, which seemed to contain
the most relevant aspects for computer screen design. Their laws are the
following: Balance and Symmetry, Continuation, Closure, Figure-Ground, Focal
Point, Good Form, Proximity, Similarity, Simplicity, Unity and Harmony. They
conducted a study to examine the benefits of using these Gestalt laws in the
redesign of a multimedia application. The study showed that the participants
enjoy the new screen design more and that they could recognize the value of
Gestalt laws for visual interface design as well as for their own learning from

multimedia design using its principles.

Ngo, Teo and Byrne (2003) proposed a theoretical approach to capture the
essence of artists” insights with 14 aesthetic measures for graphic displays based
on Arnheim (1974) and Dondis (1973) and from the literature on screen design in
Galitz (1985). Therefore they presented a computational theory of evaluating

interface aesthetics to discover the principal determinants of the aesthetic

evaluation of the interface.

Based on these principles, Ngo, Teo and Byrme (2004) developed 14 aesthetic
measures (balance, equilibrium, symmetry, sequence, cohesion, unity,
proportion, simplicity, density, regularity, economy, homogeneity, rhythm, and
order and complexity) for graphic displays. Their empirical study suggested that
these measures may help gain attention and build confidence mn using a

computer system. Table 3.1 shows how these 14 aesthetic measures were

combined together in order to be used in this research.
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Table 3.1: The combination of 14 aesthetic measures in five principles.

Principle used Principle combined

Proportion Density
Economy
Homogeneity Cohesion
Simplicity
Rhythm Sequence
Regularity
Balance Equilibrium
Symmetry

For the purpose of this research, the 14 aesthetic measures of Ngo, Teo and Byrne

(2004) and the 11 laws for computer screen design (derived from Gestalt) Chang,
Dooley and Tuovinen (2002) have been combined with relevant design principles
that are most accepted by the designers’ community and widely used for the
development of their practical work. The result was summarized in five design
principles (unity, proportion, homogeneity, balance and rhythm), which seem to
be the most relevant and suitable for the particular needs of a screen layout of a

computer interface for Virtual Learning Environments.

One of the reasons artists commonly embrace Gestalt theory is because it
provides, in their minds, scientific validation of age-old principles ot composition

and page layout. (Behrens, undated).



4.2 Design principles

" Unity

Unity is coherence, and refers to the extent to which a group of visual elements
are perceived as all in one piece. Unity, by definition, is the extent to which the
screen elements seem to belong together so completely that they are seen as one

thing. Unity can be achieved by grouping, repeating or placing elements on a
grid (Ngo, Teo and Byrne, 2003).

In Figure 3.1 (a) unity is achieved by leaving less space between elements of a
screen than the space left at the margins so that the elements are grouped
together and surrounded by white spaces while in (b) the items look as if they are

ready to move out from the screen.

(a) (b)

Figure 3.1 — Comparison of good and bad screen unity: (a) unified screen; (b) fragmented screen.

" Proportion

Proportion is defined as the comparative relationship between the dimensions of
the screen components and proportional shapes. In screen design, aesthetically

pleasing proportions should be considered for major components of the screen,

including windows and groups of data and text.
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Aaron Marcus (1992) describes five shapes as aesthetically pleasing — square
(1:1), square root of two (1:1.414), golden rectangle (1:1.618), square root of three

(1:1.732), double square (1:2). These shapes have stood the test of time and

cultures and are found in abundance today and will be used for developing

stimuli material for our own the experiments.

In Figure 3.2 (a) proportion is achieved by creating objects with aesthetically
pleasing proportion and close approximations to the proportional rectangles

described by Marcus (1992). These proportions cannot be recognized in (b).

s < ohisds o i il
B e o o

(a) (b)

Figure 3.2 — Comparison of good and bad screen proportion: (a) proportionate screen; (b)
disproportionate screen.

* Homogeneity

Homogeneity is defined as a measure of how consistently the content is shown
and the objects are distributed throughout the screen. The relative degree of
homogeneity of a composition is determined by how evenly the content and the
objects are distributed among the four quadrants of the screen (Ngo, Teo and

Byrne, 2003). In Figure 3.3 (a) the objects are distributed evenly among the four

quadrants of the screen while (b) are not.
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Figure 3.3 — Comparison of good and bad screen homogeneity: (a) homogeneous screen; (b) uneven
screen.

* Rhythm

Rhythm refers to regular patterns of changes in the elements. This order of
variation helps to make the appearance exciting. Rhythm is defined as the extent
to which the objects are systematically ordered. It is accomplished through
variation of arrangement, dimension, number and form of the elements (Ngo,

Teo and Byrne, 2003). In Figure 3.4 (a) rhythm is achieved through systematic

ordering while in (b) the elements have a confusing appearance.

Y33 Con S P o e
LIREY S U el et o
oo R s WP B b T

i e S WETD D

Figure 3.4 — Comparison of good and bad screen rhythm: (a) rhythmic screen; (b) disorganized
screen.
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= Balance

Balance can be defined as the distribution of optical weight in a picture (Figure
3.5). Balance in screen design is achieved by providing an equal weight of screen
elements, left and right, top and bottom. It can be symmetrical or asymmetrical.
Balance is computed as the difference between total weighting of components on

each side of the horizontal and vertical axis (Ngo, Teo and Byrne, 2003).

:’: :E
R ) RN T

(a (b

Figure 3.5 — Comparison of good and bad screen balance: (a) balanced screen; (b) unbalanced
screen.

These principles are important because visual information can include emotional
factors that motivate, engage and please the user. What people see influences the
way they feel about and understand the world. Therefore, the visual project of

any interface should be simple to learn, easy to use and satisty its user as well as

being pleasurable.

The visual structure of any screen layout is important to communicate the main
proposal of the elements of a computer interface. People read the information on
the computer in the same way they read other kinds of information, spatially
organizing it by groups. In the Western world we read from left to right and
from top to bottom. So, it is better to propose a layout where the information is
grouped by different kinds of information. It is necessary to be careful of the

placement of the information so that the interface environment can be visually
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consistent and predictable. After all, the main goal is to create an interface where
the user can work intuitively - it needs to look the way it works and it needs to

work the way it looks.

5 LAYOUT COMPOSITION

The layout defines the way designers set up a composition, how and where they
set the visual elements on a compositional space. The interfaces that will be
developed for this research will be based on the use of a grid to lay out the
elements because this enables control of the visual elements during the

development process.

The grid is the backbone of screen design, giving the necessary geometrical
division of a compositional space into precise measures (Ngo, Teo and Byrne,

2003). It also assists designers in creating good composition (Waters, 1996).

Waters in his book Web Concept & Design (1996) mentions that grids help to
blend the linear formality of type with the flow of photography or illustration
and they guide a viewer’s eye through a page.

Jute (1996) states that the primary purpose of the grid is to create order out of
chaos; it is an aid to readability, recognition, and understanding. Creating grids
for use during the planning phase of a project saves time and helps ensure unity
and homogeneity throughout the project. For example, the use of a grid to

develop a webpage ensures that similar types of pages have a similar look and

feel.

Composing and designing spaces using grids has become a useful, or even more,

an essential, tool for the practising designer of any type of graphical design.
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A recent study by Ch'ng and Ngo (2003) on the use of grids and guides by 30
inexperienced users showed that 23 found them useful. They related that
interface design without grids is a difficult task. In the same study, more than
53% of the participants used a grid for interface layout assistance with symmetry,
balance, alignment and positioning the elements. A number of them made use of

the grid to achieve beauty, flow of design and harmony.

Jay Hambidge (1926) has developed a technique termed ‘Dynamic Symmetry’
based on the use of the golden section and root rectangles used in ancient Greek
design. The origin of this proportioning system uses the proportions taken from
the human figure, the growing plant, and the logarithmic spiral curves of shells

as its fundamental design principles.

This technique applies to dynamic rectangles (square, root-2, root-3, root-5 and
double square) and forms a pattern where only certain rectangles of the same

theme co-exist.

The properties of dynamic symmetry are very suitable for screen design of
various characteristics as the thematic attributes (i.e. any dynamic rectangle
forms a pattern where only certain rectangles of the same theme co-exist) remain
the same for all of the proportions. The conception of thematic proportion in a
composition is the unique aspect of dynamic symmetry not found in other
modular systems. According to received design practice, this characteristic can
create unity and homogeneity, the pleasing interaction of parts in the screen

composition and ‘the recurrence of the same proportion in the elements of the

whole’ (Ghyka, 1952).

The technique consists of the tracing of diagonals and perpendicular to

diagonals, on a dynamic rectangle. For design purposes, the diagonal is the most
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important element of a rectangle followed by its perpendicular. An example of

grid generation in a rectangle is shown in figure 3.6.

Figure 3.6 — Sequence of grid generation. (a) the process of drawing gridlines form the
perpendicular diagonals; (b) the completed gridlines; (c) the gridlines mirrored to complete the
process.

This notion of a relationship between the proportions of rectangles derives its
importance from a law of composition; the law of the non-mixing of proportions
or themes in a single composition (e.g. in a composition only related themes must

be used and antagonistic themes must be avoided).

In a more recent technical report Ngo and Ch'ng (2003) discovered that dynamic
symmetry was unconsciously used by experienced designers, whose sense of
aesthetics is highly developed. The goal of the study was to find whether the
dynamic symmetry has been applied in the past. Out of the many examples of
screen design that could be analyzed in accordance with the principles of
dynamic symmetry, 75% show dynamic schemes based on Hambidge’s
technique. The result was quite surprising due to the fact that the designers were
not aware of dynamic symmetry, suggesting that designers have been using
dynamic symmetry for a long time. It seems that the laws of proportion are

somehow inherent in visual perception, even though it is difficult to define what

makes the design pleasing.
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Ch’'ng and Ngo (2003) developed an automated Dynamic Symmetry Grid System
(DSGS) based on manually designing screens with dynamic symmetry and Dix et
al. (1998)’s advice on the three possible organizations of the controls in designing
an interface (functional controls, sequential controls and displays and frequency
controls). Ch'ng and Ngo developed an algorithm which provides a way to
dynamically generate grids that follow the law of dynamic symmetry themes
based on screen frames, object shapes and object placement. This algorithm is the

toundation for implementation in user interface development environments.

The experiment, using the automated DSGS, was carried out by Ch’'ng and Ngo
who asked four participants to design a screen by placing 5 elements in the
position they liked best. They were allowed to change scale, size and move the
objects. When they finished the participants requested the system to
automatically reposition and reshape the objects according to the dynamic grids.
Each set of screens, original and reformatted by the system, were placed side-by-
side in random order on an intranet voting system for this purpose. The result
suggests that screens reformatted by the system are generally better (mean =

67.86%) than a non-structured approach without the grids.

6 USE OF DESIGN PRINCIPLES

6.1 Web pages

Ngo, Teo and Byrne (2003) proposed fourteen aesthetic measures for graphic
display layout as a theoretical approach to capture the essence of artists’ insights.

They presented a computational theory for evaluating interface aesthetics as a
way of objectively defining and measuring these aesthetic qualities of displays.

Their empirical studies suggested that these aesthetic measures are important to
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potential users and may help gain attention and confidence in using computer

systems.

Ngo, Teo and Byrne carried out some experimental studies using aesthetic
measures for screen layout design as a way to improve users’ attention and
confidence in using computer systems. Their main interest was in multi-screen
interfaces which may contain any combination of text, graphics and image items

with focus on the perception of the structure created.

They performed a study to validate their proposed measures using a set of real
screens. In the first part of the study they wanted to establish aesthetic values for
the screen using their measures for comparison with viewers’ ratings of the

layouts and to see how consistent they were.

In the second part they examined viewer judgements about the aesthetics of
these layouts. The five design layouts on grey scale transparencies were
displayed in a large classroom using an overhead screen projector for about 20
seconds. During that time the participants rated each layout on a low — medium -

high scale regarding how beautiful it was.

The results show that the relative ratings by the viewers are consistent with the
ones obtained with the proposed computational measures, which suggests that

their model is somewhat related to the viewers’ perceptions of aesthetics.

7 CONCLUSION

This research investigates the role that aesthetics plays in the perceived usability
of computer interfaces focusing Virtual Learning Environments (VLEs). Both,

aesthetics applied to computer interface and VLEs are new areas being

investigated.
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The pragmatic part deals with the use of technology (apart form pedagogy, etc.)

used to develop the interface, its benefits, and ways of using VLEs.

Virtual Learning Environments are the latest technology tool developed for
distance education. They make use of the Information Communication and
Technology to deliver online courses in a variety of ways that go from an
extension of face-to-face lectures to an entirely online course with the students

being geographically separated, without any face-to-face meetings or contact

among students.

Nowadays, they are widely used in many countries to deliver different levels
(e.g. higher and further education), different modalities of courses (e.g. training,
certificates as well as diploma) offering the opportunity of flexible learning for
those who, otherwise, could not attend the courses, among a number of other
advantages. Embarking on a course delivered through VLEs offers many benefits
(e.g. study at his or her own pace and time, from home, etc). However, the lack of

human contact still brings a little resistance from the students.

There are many environments, commercial or made on demand, already being
used with successful feedback from the students and tutors. Most of them offer
similar type of features (e.g. material delivery, communication tools, course
management, etc.). Different environments suit different courses, learning styles
or educational theories. However the main interest of this research is about how

their interface can become more motivating, engaging and pleasant to the users.

A second strand of the research is concerned with the use of aesthetics. This is a
truly ancient subject that motivates civilizations to create works of art that reveal

its importance and power. Modern researchers still hold out the hope that they

will find the underlying principles of art and design.
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Aesthetics is part of the human concern. It was not forgotten by the moderm
architects and artists; instead it gained more and more attention among them to
create the most important pieces of art work known today, such as: Phaternon,

and most of the work of renowned artists and inventors such as Leonardo da

Vinci.

There are some theories intended to reveal how to achieve aesthetics. Though
they have different names, most of them are interrelated in one way or the other,
such as: the golden rectangle or golden number (0.618), closely related to the
Fibbonacci series (1, 2, 3, 5,8 ,13...) with both being based on the grownth of
living organisms (flowers, plants, human body, small animals, etc.). Hambidge’s
technique of dynamic symmetry also uses rectangles derived from the previous
concept with the difference that it used the rectangle diagonal and its
perpendicular to generate the grid that is the backbone of the layout composition.
The Gestalt laws of perception give the fundamentals of design by exploring the

users’ perceptions of how the whole is interpreted by the brain.

Some researchers are starting to apply them to graphical computer interfaces to
achieve an organized visual composition of the screen layout. Others go even

further, suggesting that aesthetics has a bigger impact on computer interfaces

than we can ever imagine.

Norman (2004) draws on scientific research from the human brain and how it
processes information to give evidence of the role that aesthetics plays in
artefacts design. His new look on how we use products resulted in a theory on
emotional design suggesting that the three levels of design are related to the
levels of the human brain processing information: the visceral level, which is just
about appearance and is automatically activated by the brain (therefore, it is not

culturally dependent); the behavioural level, which is about effectiveness of use
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and controls everyday behaviour; and the reflective level, which is about

personal satisfaction and self-image. At this stage, the design becomes culturally

dependent.

This research wishes to corroborate the thesis that aesthetics is an important
factor in interface design. So, it will focus on the aesthetic aspects of VLEs in

order to achieve not just usability, but beauty to awake the users’ emotions and

affect.

It will consider the researchers’ findings and their proposed thesis outlined in
this review (e.g. Tractinsky; Ngo, Teo and Byrne and Chang, Dooley and
Tuovinen, etc.) to develop a model, based on experimental work, that could help
provide the users with more pleasing VLEs, which they enjoy interacting with

during the not-so-easy learning process.
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PART II

Observational study
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Chapter 4

Study on VLE communication tools

1 INTRODUCTION

This pilot study intends to investigate how participants in online courses use
collaborative tools to communicate with each other in order to support online
learning using Virtual Learning Environments. This is an observational study

and is not to test any specific hypothesis.

For this pilot study, the researcher participated in a Project Management
module. This elective module was eight weeks long, with two hours of lectures

per week, and it was part of an MSc course. Participants were geographically

distributed, with the tutor based in England, while the students were based in

Germany, Sweden and Nigeria.

In order to evaluate the use of the collaborative tools this pilot study utilized
two questionnaires and one diary. The first questionnaire was completed at the

beginning of the module, the diary during the development of the module and

the second questionnaire at the end of the module.

This field study used observational analysis and log records for the collection of

qualitative data during lectures.

2 OVERVIEW OF THE ENVIRONMENT

The environment used to deliver this module was called LearnLinc™ (live e-

learning from Mentergy). This state-of-the-art environment allows

49



synchronous, sound and video at the same time, and asynchronous

communication.

‘LearnLinc™ is a real-time, online environment that enables corporations and
universities to deliver live e-learning courseware to employees or students via

the Internet, corporate or university intranet, or wide area network.” (Mentergy,

2005, p. 07)

The environment allows the instructor to deliver lectures using audio
conferencing. The classroom software contains many collaborative tools such as
two-way audio conferencing, hand raising, floor control, application sharing,

record and playback.

These teatures and tools allow the students to interact and collaborate during
lectures. Students can raise their hand and the tutor can pass the floor to them.
Whenever a student holds the floor, he or she can speak and be heard by the
others. It also allows students to share documents because other students see
the floor holder’s desktop, so he or she can point out things (on his or her own

computer) to explain something to the others.

Students can see a picture (or avatar) of the instructor (Figure 4.1 — a) or of
other students during the time they hold the floor. They can also see the names

of students who have already joined the lecture (Figure 4.1 — b) as well as the

agenda for that specific topic (Figure 4.1 - ¢).

Another feature of the environment allows the tutor to ask for students’
feedback to check if there were any doubts about what he was explaining. This
feedback gives the tutor an instant answer and helps him to conduct the

lecture. He can also use an online quiz to verify students” understanding about

a specific topic (Figure 4.1 - d).
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Students also have a text chat facility to communicate with other students
during lectures (Figure 4.1 — e). This can be public, so that everyone can see, or
private, where only the tutor or technical support can see. The text chat also

allows the students to answer questions from the tutor.
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Figure 4.1: LearnLinc'™ VLE (1% lecture).
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