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Abstract: Usability 15 a well-known area in Human-Computer Interaction (HCI) research. Usability has been the
main concept for capturing the “quality of use™ of interactive systems which mvolves the efficiency and
effectiveness. On the other hand, in the millennium age, web-based learning becomes an essential educational
medium to transfer skills, information and knowledge. The transformation of learning platforms from
conventional learming to web-based learming has changed the presentation of the learning documents, whereby
from paper-based materials to digital matenals on the web. The way information 1s presented on the printed and
web-based documents is different. Tn web-based documents, the information (content) and the content
presentation are both essential and should cooperate with each other in the web-based documents. However,
the attention paid to the presentation of nformation specifically, the readability of the text n web-based
learning platform has been limited. Not many studies have addressed this problem where readability 1s one of
the most critical elements in competition with printed material. Thus, for this reason, this study intends to
investigate the impacts of visual design of interface on student’s reading text in the web-based learning context.
This study took a quantitative research approach that involved experiments to collect the data. The finding of
this study found that both types of mterface (static interface and dynamic mterface) were not able to affect the
readability of learning material.
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INTRODUCTION

At the beginning of Human-Computer Interaction
(HCT) research, pragmatic issues such as the utility and
usability of technical systems dominated the research area
(Nielsen, 1993). The usability concept was originally
expressed through the slogan “easy to learn, easy to use”
which was associated with the two main usability
components in interactive systems, namely, efficiency and
effectiveness (Dix et al., 2004; Thuring and Mahike, 2007)
and sometimes included satisfaction as well. However,
usabulity 1s no longer automatically the dominant concern
in HCT, particularly in interface design. Nevertheless,
usability remains important with frustrating experiences
of difficult to wuse digital technologies still
commoenplace.

The rapid development of the world wide web has led
to more people accessing information on the screen and
an increase m the volume of material that can be read
directly from a web-based platform. Readability 1s a crucial

aspect of web usability and could affect the success of a
website (Hussain et al, 2012). Good readability of
webpages enables readers to extract the information more
easily while poor readability could impede the information
extraction.

In developing web-based applications, it 1s important
to balance the usability and user experience aspects in
particular, the visual design mterface. Through numerous
studies in human-computer interaction, usability has
become a well-established area and it remains applicable
in today’s applications. The transformation of learning
platforms from conventional learmng to web-based
learning has made a difference in presenting learning
documents whereby the presentation of the learning
documents has transformed from paper-based materials to
digital materials on the web. This scenario has impacted
on student’s speed of reading. However, a few studies
have been done in the readability aspect because it is
considered as less important factor n web-based learning.
Hence, to address this issue, the visual design of interface
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and readability investigations are carried out in order to
explore whether the visual design of interface could
influence the student’s reading speed for digital materials.
This study attempts to answer a research question: is
there any sigmficant difference in readability measured by
speed of reading text between the static and dynamic
interfaces?

In this study, a static mterface applies fixed formats
where the visual design elements of an interface does not
change and not varies. Alternatively, a dynamic interface
means that the appearance of interfaces changes each
time 1t 18 rendered during the interaction process
between students and the application.

Literature review: The following sub-section provides a
detail explanation of the study background such as
usability, readability, web design and readability and
visual design.

Usability: Usability 1s a well-known area in HCI research.
The usability of a system with a certain functionality 1s
the range and degree by which the system can be used
efficiently and adequately to accomplish certain goals for
certam users (Nielsen, 1994). The functionality of a
system 18 defined by the set of actions or services that it
provides to its users (Karray et al., 2008). Tn particular as
Bevan (1995) stated, usability has been the main concept
for capturing the “quality of use™ of interactive systems
which mvolves the efficiency and effectiveness. The
system is considered to be effective when there is a
proper balance between its functionality and usability
(Nielsen, 1994). Consequently, the users can complete
their tasks more efficiently and they feel satisfied with the
performance of the website when using an effective
systerm.

As the web became an mcreasingly essential
mterface, usability research began to focus more
specifically on extending the basic usability principles
into the web environment (Nielsen, 2000). Web usability
studies have become the main focus among researchers
due to the increased complexity of the web and the
increased number of web users that make the web a
complex and competitive environment. Web usability is a
test of the user’s success in doing some task or finding
some information on the webpage (Llanos and Munoz,
2007). If users are unable to find what they need from a
given webpage due to the lack of information or the
complexity of the webpage design, they will become
frustrated and move on to another site. This 1s the reason
why web usability studies have grown in importance in
order to ensure that the creation of a website could truly

meet the needs and expectations of the online users.
Thus, this study will focus on the one of the usability
aspect which 1s readability of the text.

Web design: The web is one of the greatest inventions of
the twentieth century. It i1s a great commumcations
medium and interactive system in  the Internet
environment (Chi et al., 2000). With the fast growing
and increasing use of the web, the web design area is
becoming more important and widely recogmsed. Web
design 1s important since design has the ability to
influence the system or the product acceptability
(Hartmann et al., 2008). A good user mterface design
encourages an easy, natural and engaging interaction
between a user and a system and it permits users to
perform their required tasks (Stone et al, 2005). In
contrast, a bad or poor interface design leads to the user’s
frustration and dissatisfaction. Thus, 1t 1s essential to
produce a good interface in order to make users more
comfortable with computer systems and enable them to
attain their goals with minimum frustration. The person
who creates the mterface of a web-based application 1s
called the web designer (or designer). The person who
uses the resulting program is called the end-user (or user)
(Myers, 1995).

Designing a usable mterface that 1s responsive to
user requirements 1s critical and challenging to the web
designer. This is because web designers need to consider
usability and other design features to satisfy the user’s
needs (Palmer, 2002). Indeed, the code to implement the
user interface typically takes up 40-90% of the code for an
entire program (Chalmers, 2003). In order to design user
interfaces that could satisfy the user’s needs, web
usability engineering which is the principles and
techniques of usability engineerng s applied to web
design (Yan and Guo, 2010). The web usability
engineering approach encompasses a user-centric
design rather than a technology-centric design (Yan and
Guo, 2010). User-centric web design focuses on its user,
rather than the computer’s input and output (Thomas and
Macredie, 2002). Subsequently, to effectively meet the
user’s needs, at the web design stage, the designers
should make essential decisions about what their user
wants, what to say and how to arrange the content
(Hashim, 2003). Web design involves a broad set of
activities for addressing these diverse aspects mcluding
information architecture design, readability design, search
design and page design (Yan and Guo, 2010). The
present study focuses on page design, particularly for
the mterface that
componernt.

wwolves  the wvisual design
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Readability and visual design: Readability is defined as
the property that permits an individual to read sentences
from the stimulus material easily regardless of the
meamngs (Gradisar ef af., 2006). Usually, readability 1s
concerned with continuous texts (Gradisar et al., 2006).
Junaid et al. stated that readability 1s the efficiency of
reader’s eyes going along with the text flow. In other
words, readability refers to how comfortable 1t 1s to read
a text (Karray et al., 2008).

Information presentation has become an important
issue with the increasing use of the world wide web as
people have a choice to read documents electromically
through web-based platforms. The way information is
presented on the printed and web-based documents is
different. Nielsen (2000) highlights, the primary mistake
happens if the web designers sumply take content that 1s
written for print and put it on the screen. In web-based
documents, the mmformation (content) and the content
presentation are both essential and should cooperate with
each other in the web-based documents. Cracken and
Wolfe (2004) mention, an effective layout of the web
pages that present the mformation could reinforce a site’s
content organization and the result is easy navigation.
This view 1s supported by Robms and Holmes (2008)
who found that when the same content of web page is
presented using different levels of aesthetic treatment, the
content with a higher aesthetic treatment was judged as
having higher credibility of content. In the same way,
Daly et al. conceded that when there is an amount of
mmformation available to users, there 1s a need for
organizing content on a web page, so that, it is more
appealing, more effective and more efficient for a user to
navigate and find the desired information.

According to JTunaid et al. font type, size and line
height are the mmportant factors in providing good
readability of web pages. Different fonts can signify
whimsy or gravity (Yan and Gue, 2010) and could affect
the readability. Font sized at or above 10 points
(Lynch and Horton, 2001 ) provide good readability. Also
the appropriate line height is important because if the
height is too small, the lines will mix together. Meanwhile,
lines with large heights will make them appear separate
sections. Furthermore, colour combimation of text and
background 1s an important characteristic of visual stimuli
that may affect visual performance such as readability
(Gradisar et al., 2006). Yan and Guo (2010) and Junaid
et al. points out colour contrast could influence the
readability of the web where black text on wiute
background or white text on black background is
recommended  colour  combmation since  both
combinations have high contrast value. Along with the
right typeface and size, line-height and the right colour
contrast ensures readability on your web pages.

Table 1: Measuring reading speed in the literature

Researchers Elements measured Display device
Bemard et af. (2001) Font type and font size Cormputer screen
Bemard et af. (2002) Font type and font size expanded Computer screen

from Bemard et af. (2001) by

adding the number of font type

and font size tested

Dyson and Line length Computer screen

Haselgraove (2000)

Tryson (2004) Line length, columns, window Cormputer screen
gize and interlinear spacing

Shaikh (2005) Line length Web-based

Gradisar et al. (2006) Colour combination Web-based

Yu et al. (2007) Letter spacing and visual span Computer screen

Previous related works: This study reviews the empirical
studies relevant to the areas of the current study which
are readability and visual design. The amms of this section
are to place the current study in the context of the extant
literature and to present the proposition of this study, that
is, the effect of the visual interface design on text
readability in the web-based learmng platform.

Imtially, Thinker and Peterson (1932) mn their classic
study noted that the speed of reading is regarded as a
good measure of readability. Further, the speed of reading
correlates to the ease of reading sentences.

There are a number of design factors that atfect the
speed of reading on a computer screen and web-based
platform. These factors include the font type and font size
{(Bernard et al., 2001), line length (Dyson and Haselgrove,
2000; Dyson, 2004; Shaikh, 2005), columns, window size
and mterlinear spacing, letter spacing and visual span,
character spacing, line spacing, alignment, paragraph,
heading, colour scheme, content presentation and colour
combination (Gradisar et al, 2006). Table 1 provides an
overview of the design elements that affect reading
speeds and the methods of presenting matenials in the
previous studies.

The presentation of mformation specifically, the
readability of the text is rarely treated as an important
factor (Gradisar et of., 2006). Not many studies have
addressed tlus problem which 13 especially expressed
in technology-enhanced web-based systems
(Latchman et al., 1999) where readability 1s one of the
most critical elements in competition with printed
materials. For example, Dyson ( 2004) conducted empirical
investigations into reading speed that focused on the
design factors such as line length but the materials were
presented on a computer screen display and not live via
a web-based platform. On the other hand, a recent study
by Junaid et @l examined readability in the web-based
context but the method implemented in that study was not
discussed thoroughly for example, the materials used for
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presenting the information were not precisely described.
Thus, the current study aims to examine the readability
aspect of the web-based context, particularly in the
learning domain by focusing on the typographical element
and colour combination as mdependent variables.

MATERIALS AND METHODS

An experimental approach has been adopted in order
to examine participant’s speed of reading text that
presented in the web-based format. In the following
sub-sections, the participants involved m the study, the
measures, the materials used, the pilot study and
procedure are explained.

Participants: This study mnvolved 40 umiversity students
as the test subjects. The sample consisted of 28 females
and 12 males. The range of the participant’s ages was
from 19-35 years. Out of the 40 participants, 3(7.5%) had
used web-based learming for <1 year, 10(25.0%) had been
using it for 1-2 years, 9(22.5%) had used it for 3-4 years
and 18(45.0%) had used it for more than 4 years.

Measures: In this study, readability of the learning
materials was measured by the speed of reading text
passages. Two passages were presented by the system
prototype (Visual Design Interface System-VDIS) to the
participants i order to evaluate thewr speed of
reading. A passage on the topic of cells was given for the
static interface and a passage on the topic of pollution
was given for the dynamic interface.

A passage about cells was allocated to the static
mterface and a passage on the topic of pollution was
assigned to the dynamic interface. The passages were
selected from the “English for Everyvone” website
(permission was obtained to use these mstruments) and
both passages were written at approximately the same
reading level (similar in levels of difficulty) and discussed
similar material (both dealt with science-related topics).
According to Lazar et al. (2010), a within-group design
would be appropriate as long as the text materals
presented to the participants under the two conditions
were different in content but similar in levels of
difficulty.

In total, the cells passage consisted of 658 words and
the pollution passage consisted of 707 words. Since, there
were ten web pages for the static and dynamic interface
stimuli, both passages had to be decomposed into ten
short paragraphs to fit with the ten pages. Therefore, each
page of the web pages contained a short paragraph of the
passages. Although, the pages were adjusted to have
approximately the same amount of words in a web page,

difficulties were found in this matter. The words were
divided based on the content of the passages. In other
words, each web page contained one paragraph relating
to particular contents of the passages. For example, the
pollution passage was comprised of several types of
pollution such as air, water, soil pollutions and others.
One page was devoted to one type of pollution and the
content for every type of pollution was approximately the
same length. Thus, the range amount of words for every
page in the static 47-89  words.
Subsequently, there were 45-86 words per page in the
dynamic interface.

The time taken (in seconds) by participants to read
the passages was captured by the system automatically.
The system starts counting the time when the participants
click the “Begin” button (to start reading the passage) at
the “Instruction page”. Then, the system stops counting
the time when the participants click the “Quiz” button at
the last page of the passage. Next, the tune participants
click the “Quiz” button subtracting the time when
participants click the “Begin” button is noted. The
difference between these times was considered as the
time taken for the student to read the passages. The
calculation of the time taken to read the passages is
measured as shown in Eq. 1:

interface was

Timetaken totimewhen participant
clicksthereads = "Quiz"button-time 1)
when participant the passage clicks

the "Begin button”

Next, speed of reading was calculated by dividing the
total words per passage by time taken to read each
passage in seconds (Words per seconds-Wps) (Ng, 2002)
as shown m Eq. 2. Then, the derived values were
converted to words per minute (Wprm):

Reading speed passage = Total numbers of words in a

Time taken to read a passage

(2
Pilot study: A pilot study was carried out prior to the real
experiment to check if there were any deficiencies in the
tasks that were planned for the real experiment and
needing any improvements. The time taken to complete
each task and the entire task was also noted in order to
allocate the time participants would need for the real
experiment.

The pilot study mvolved pre-testing the measurement
instrument which 18 passages. Since, the measurement
materials were delivered through the system, it was
not a problem to amend the materials if needed Two

6980



J. Eng. Applied Sci., 12 {Special Issue 5): 6986-6993, 2017

Cells

Your body is made of trillions of tiny living things. They are called
cells. There are 210 different kinds of cells in your body. Each kind
of cell is a different size. Each kind of cell has a different job. The
same types of cells usually work together in groups. The groups are
called tissues. More cells can be made when the cells split. They
form more cells that are just like the parents

1of 10

Fig. 1: Example of a stactic interface

undergraduate students and two postgraduate students
were invited to perform the pre-testing task for the
nstruments.

In general, the responses regarding the experiment
flow mdicated that the distribution of the handout
materials needed some alteration in terms of the sequence
of delivering handouts to the participants. The passages
for the readability measurement were selected from an
education website. Therefore, pre-testing of the passages
was conducted to evaluate the complexity of the passages
in order to ensure that both passages were suitable for the
higher education student’s level.

Materials: The materials in this study included the
handouts (printed documents) and the stimuli {displayed
using VDIS). There were two printed handouts, the first
handout was a one-page mformation sheet and the
second handout was a consent form.

In regard to the stimuli, this study consisted of
two types of interface as stimuli, namely, static and
dynamic mterface. In this study, the static mterface stimuli
represented the generic content pages of web-based
learming application. The static mterface stunuli were
generated from the design element values as follows:
white background colour, black font colour, Times New
Roman (TNR) font type, 16 pixels (px) font size and 110%
line height. The layout designs for the static interface
stimuli are depicted n Fig. 1.

On the other hand, the design elements and their
values used to design the presentation layer of the
dynamic interfaces are varies as describes in Table 2.
Meanwhile, Fig. 2 depicts one of the layout designs for
the dynamic mterface stinuli in which it represents
interface D3 (Table 2).

Procedure: This study explains the procedure that was
followed to carry out the experiment with the participants.
This study applied the repeated measure design method
whereby each participant completed both static and
dynamic tasks. Each subject was tested individually 1 an
office space where they were seated at a personal

Pollution
Air pollution can be caused by particles, liquids or gases that make
the air harmful to breathe. There are two main types of air pollution:
primary and secondary. Primary pollutans enter the air directly, like
smoke from factories and car exhaust. Secondary pollutants are
chemicals that mix together to pollute the air, like mixtures of
emissions or waste output from vehicles and factory smoke that
change to form more dangerous pollutants in the air and sunlight

Fig. 2: Example of a dynamic interface

Table 2: Dynamic interfaces design elements and values

Colour combinations  Typography

Interface

D Font Background Fonttype Font size (px) Lineheight (%)
A4 Black White TNR 19 110
A8 Black White Arial 19 110
D4 Green Yellow TNR 19 110
B3 Blue Yellow TNR 19 80
B7 Blue Yellow Arial 19 80
Cé Yellow Red Arial 16 110
D3 Green Yellow TNR 19 80
El Red Green TNR 16 80
E5 Red Green Arial 16 80
E3 Red Green TNR 19 80

computer. The entire experiment was conducted using
a web-based application prototype called the Visual
Design Interface System (VDIS). The researcher was
available during the experiment in order to provide
additional explanations of the procedure (if needed)
and to administer the proper execution experimental
process.

At the beginning of the experiment, the researcher
explained the procedures of the testing. At the same time,
the participants were also provided with the instruction
task 1 writing and they were asked to read the
wnstructions  carefully and ask the instructor for any
clarification.

Afterwards, the participants started using the VDIS
for the testing purposes. The system provided
instructions for the tasks but if the participants could not
understand the mstruction given, they could request an
explanation from the researcher prior to every task.

Fimstly, the participants were asked to fill in their
personal mformation and web usage information through
the system. Secondly, the VDIS directed them to the next
task which was task A. Task A was devoted to the static
interface (interface A). The participants were asked to
read a passage (700 words) that displayed ten mnterfaces
or pages. Each page consisted of a short text paragraph,
normally around 70 words per page. The participants were
not permitted to turn back to the previous pages when
reading the pages. This was controlled by the system.
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After task A was completed, the subjects had the
opportunity to take a break to clear their mind and rest
their eyes to restart focusing on the next task.

Thirdly, the participants moved to task B which was
related to the dynamic interface (interface B). Similar to
task A, the participants were asked to read a passage.
There were ten interfaces (pages) m which the system
automatically changed its interface design elements
when participants move to the next pages. Once the
participants completed the task B, the system directed the
participants to a “thank you” page and the participants
were asked to exit from the system.

RESULTS AND DISCUSSION

The results of the readability consist of the
preliminary results and main results. The main results
report the findings about the readability when comparing
the static and dynamic interfaces.

Preliminary results: Table 3 shows the results for the
normality test based on the skewness and kurtosis values
for reading speed scores. It 1s found that there was a
violation on the skewness and kurtosis values for the
speed of reading data. Thus, these normality results

suggest that a non-parametric test should be used for
further analysis.

Main results: Based on the normality results, the
Wilcoxon signed rank test was carried out to evaluate the
effect of the static interface and dynamic mterface on
student’s reading speeds. The tests found that there was
no significant difference between the static interface
and dynamic interface in terms of speed of reading
passages.

Even though the results in Table 4 indicate that there
was a relative increase in the reading speed of students
who were using the dynamic interface, this difference
15 not significant (z = -9.48, p = 034 with large effect
sizes (r = 1. 06)). The median score on the speed of
reading increased from the static interface (Md = 180) to
the dynamic interface (Md = 191).

The 1mpact of readability of learming materials 1s
assessed by the student’s reading speed. A comparative
study was performed to assess if there was a significant
difference in reading speed between participants reading
the passage on the static interfaces versus the passage
on the dynamic interface. The Wilcoxon signed-rank test
found that the static interface and dynamic interface did
not contribute a significant effect on the student’s speed
of reading. This finding indicates that there are no

Table 3: Skewness and kurtosis anatysis of static and dynamic interfaces for

readability
Skewness Kurtosis
Interface Statistic SE Statistic SE
Static interface 3.739 0.374 17.029 0.733
Dynamic interface 3.553 0374 12.434 0.733

Table 4: Comparing median reading speed scores between static and
dynamic interfaces

Mean reading Medianreading
Interface N speed (Wpm) SD speed (Wpm)
Static interface 40 216 143.32 180
Drynarnic interface 40 279 333.01 191

improvements in terms of speed of reading passages
either when participants read on static interfaces or
dynamic interfaces. Even though this is a difficult finding
to explain, the insignificant result can be a consequence
of several possible reasons. Among many possible
reasons for the lack of sigmficance in differences in
readability, three that are potentially relevant to this study
are: skimming the text (Dyson and Haselgrove, 2000;
Berry, 2000), environmental conditions (Muter and
Maurutto, 1991; Oborne and Hoelton, 1988) and variation
between the dynamic and static interfaces that were too
small.

The reason for skimming might be related to the
purposes of the reading task in which the participants in
this study were required to read the passages with
In addition, the
participants were provided with multiple choice questions

organised and completed words.

which most probably they could answer just by looking
for the comprehensible key words. Therefore, based on
these two conditions, it might be expected that the
subjects just skimmed through the passages and did not
read the passages thoroughly. Secondly, due to the
environmental factors that could affect the subject’s
reading speed during the experiments such as subject’s
posture, distance from the screen and room illumination
(Muter and Maurutto, 1991). Those aspects might
influence the participant’s eye vision and indirectly
influence their reading performance.

CONCLUSION

To conclude, the results of this study signify that it
15 a challenging task for designers and educators to
design educational application interface that could
substantially improve an aspect of the learning experience
which is the readability of learning materials. Yet this task
1s crucial simce the effectiveness of a web-based learning
environment depends on the ability of the application
to provide an encouraging learning environment to
students.
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LIMITATIONS

Some hmitations of this study should be noted and
related directons for future research can be
recommended. This study was unable to demonstrate
significant results for the readability of learning materials.
This 1insignificant result might be due to the participants
slkamming the text. Thus, it 1s recommended that the
methods for assessing reading speed in future research
should be adjusted so that the participants are required to
detect letter omission or misspelled words (Bernard ef al.,
2003) or eye movements are momtored (Miyao et al., 1989)
while subjects are reading the text In addition, more
complex questions might be considered such as the use
of open-ended questions which need participants to
rewrite the answers and not just choose from the pool of
answers given.

SUGGESTIONS

The present study highlights the impact of the visual
design interfaces on student’s readability of learning
materials. With respect to the readability of the learning
materials, the findings indicate that both the static and
dynamic interfaces did not make an optimum impact on
the speed of the student’s reading rate. In other words,
the wvisual design of mterfaces did not affect the
readability of learming materials in a web-based learning
application.

REFERENCES

Bernard, M., B. Lida, S. Riley, T. Hackler and
K. Janzen, 200Z2. A comparison of popular online
fonts: Which size and type is best. Usability News,
Vol. 4,

Bernard, M., C.H. Liao and M. Mills, 2001 . The effects of
font type and size on the legibility and reading time
of online text by older adults. Proceedings of the
Conference on CHI'01 Extended Abstracts on Human
Factors in Computing Systems, March 31-April 5,
2001, ACM, New York, USA., TSBN:1-58113-340-5, ppr:
175-176.

Bernard, M.L., B.S. Chaparro, MM. Mills and C.G.
Halcomb, 2003. Comparing the effects of text size and
format on the readibility of computer-displayed times
new roman and arial text. Intl. J. Hum. Comp. Stud,,
59: 823-835.

Berry, 1.H., 2000. Cognitive Effects of Web Page Design.
In: Instructional and Cognitive Impacts of
Web-Based Education, Beverly, A. (Ed.). Idea Group
Inc., Calgary, Alberta, pp: 41-55.

Bevan, N., 1995. Measuring usability as quality of use.
Software Qual. T., 4: 115-130.

Chalmers, P.A., 2003. The role of cognitive theory in
human-computer interface. Computers Human
Behav., 19: 593-607.

Chi, EH., P. Pirolli and . Pitkow, 2000. The scent of a site:
A system for analyzing and predicting information
scent, usage and usability of a web site. Proceedings
of the SIGCHI Conference on Human Factors in
Computing Systems, April 01-06, 2000, ACM, New
York, USA., ISBN:1-58113-216-6, pp: 161-168.

Cracken, M.D.D. and R.J. Wolfe, 2004. User-Centered
Website Development: A  Human-Computer
Interaction Approach. Prentice Hall, Upper Saddle
River, New Jersey, ISBN:97801 30411617, Pages: 305.

Dix, A, I Fmlay, G.D. Abowd and R. Beale, 2004. Human
Computer Interaction. 3rd Edn., Pearson Education,
Upper Saddle River, New Jersey, ISBN:
978-81-317-1703-5, Pages: 817.

Dyson, M. and M. Haselgrove, 2000. The effects of
reading speed and reading patterns on the
understanding of text read from screen. J. Res.
Reading, 23: 210-223.

Dyson, M.C., 2004. How physical text layout affects
reading from screen. Behav. Inf Technol, 23:
377-393.

Gradisar, M., T. Humar and T. Turk, 2006. Factors affecting
the readability of colored text in computer displays.
Proceedings of the 28th International Conference on
Information Technology Interfaces, June 19-22, 2006,
TEEE, Ljubljana, Slovenia, ISBN: 953-7138-05-4, pp:
245-250.

Hartmann, T., A. Sutcliffe and A.D. Angeli, 2008. Towards
a theory of user judgment of aesthetics and user
mterface quality. ACM. Trans. Comput. Hum.
Interact., 15: 15-29.

Hashim, W.IN.W., 2003. A Review of the usability aspects
of common web page design paradigms. Ph.D Thesis,
RMIT University, Melbourne, Victoria.

Hussam, W., M. Junaid, S. Muneer and M.Q. Khan, 2012.
Tmpact of web readability on cultural usability. Intl. T.
Eng. Technol,, 1: 141-157.

Karray, F., M. Alemzadeh, J.A. Saleh and M.N. Arab,
2008. Human-computer mteraction: Overview on state
of the art. Intl. . Smart Sens. Intell. Syst., 1:
137-158.

Latchman, H.A., C. Salzmann, D. Gillet and H. Bouzekri,
1999. Information teclmology enhanced learning in
distance and conventional education. IEEE. Trans.
Educ., 42: 247-254.

Lazar, I., JH. Feng and H. Hochheiser, 2010. Research
Methods m Human-Computer Interaction. John
Wiley & Sons, New York, USA.

6992



J. Eng. Applied Sci., 12 {Special Issue 5): 6986-6993, 2017

Llanos, CI. and MN. Munoz, 2007. Design guidelines for
web applications based on local patterns.
Proceedings of the 2007 Eure American conference
on Telematics and information systems, May
14-17, 2007, ACM, New York, USA., ISBN:
978-1-59593-598-4, pp: 45-45.

Lynch, P.J. and S. Hortor, 2001. Web Style Guide: Basic
Design Principles for Creating Web Sites. Yale
University Press, New Haven, Connecticut, ISBN:
9780300088984, Pages: 223,

Miyao, M., 3.5. Hacisalihzade, J.S. Allen and L.W. Stark,
1989. Effects of VDT resolution on visual fatigue and
readability: An eye movement approach. Ergon., 32:
603-614.

Muter, P. and P. Maurutto, 1991. Reading and
slkamming from computer screens and books: The
paperless office revisited?. Behav. Inf. Technol., 10:
257-266.

Myers, B.A., 1995. User interface software tools. ACM.
Trans. Comput. Hum. Interact., 2: 64-103.

Ng, EM., 2002, Critical features for enhancing the design
of web-based learning materials. Proceedings of the
International Conference on Computers in Education,
December 3-6, 2002, IEEE, Hong Kong, China, ISBN:
0-7695-1509-6, pp: 528-532.

Nielsen, T, 1993. Usability Engineering. 1st Edn,
Academic Press Inc., San Diego, CA., pp: 115-186.

Nielsen, T, 1994, Usability Engmeering. Morgan
Kaufmann, Burlington, Massachusetts,
ISBN:0-12-518406-9, Pages: 351.

Nielsen, I., 2000. Desigming Web Usability: The Practice
of Simplicity. New Riders Publishing, Indianapolis,
IN., USA.

6993

Oborne, D.J. and D. Holton, 1988. Reading from screen
versus paper: There 1s no difference. Intl. J. Man
Mach. Stud., 28: 1-9.

Palmer, JW., 2002. Web site usability, design and
performance metrics. Inform. Syst. Res., 13: 151-167.

Robms, D. and I. Holmes, 2008. Aesthetics and credibility
mn web site design. Int. J. Inf. Process. Manage., 44:
386-399.

Shaikh, A.D., 2005. The effects of line length on reading
orline news. Usability News, 7: 1-4.

Stene, D., C. Jarrett, M. Woodreffe and S. Minocha, 2005.
User Interface Design and Ewvaluation. Morgan
Kaufmann, Burlington, Massachusetts,
ISBN:0-12-088436-4, Pages: 641.

Thinker, M.A. and D.G. Peterson, 1932. Studies of
typographical factors influencing speed of reading.
I. Appl Psychol,, 16: 605-613.

Thomas, P. and R.D. Macredie, 2002, Introduction to the
new usability. ACM. Trans. Comput. Hum. Interact.,
9: 69-73.

Thuring, M. and S. Mahike, 2007. Usability, aesthetics
and emotions mn human-technology interaction. Int.
I. Psychol., 42: 253-264.

Yan, P. and J. Guo, 2010. The research of web usability
design. Proceedings of the 2010 the 2nd International
Conference on Computer and Automation
Engineering, Vol 4, February 26-28, 2010, IEEE,
Chongging, China, ISBN:978-1-4244-5586-7, pp:
480-483.

Yu, D., S.H. Cheung, G.E. Legge and 3.T. Chung, 2007.
Effect of letter spacing on visual span and reading
speed. I. Vision, 7: 2-2.



	6986-6993_Page_1
	6986-6993_Page_2
	6986-6993_Page_3
	6986-6993_Page_4
	6986-6993_Page_5
	6986-6993_Page_6
	6986-6993_Page_7
	6986-6993_Page_8

