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ABSTRACT

Websites are playing a strategic role in differdomains such as education, government, businass, et
They support the communication and interaction agmanganization and users. However, the usabifity o
the website by the users depends highly on theitguahd design of the site. In order to constract
website that fulfills the quality requirement ofews, authors of this article has evolved an efficie
framework for constructing an e-learning websitehe framework learns the quality parameters that ar
required by the end users from various quality neodad through survey taken by different websites.
Based on the knowledge acquired through learningg-Bearning website is constructed that satishes
user’s quality desires. In addition to buildingvabsite, the framework also collects feedback fiemd
user. Feedbacks are analyzed to find the effigiamc! quality of the website. To find the effeetiess of
the constructed website, authors evaluated the itgelising quality parameter. Experimental result
presented in this article shows the quality of¢bastructed e-learning website and their usability.
Keywords: - Framework, E-learning website, feedback, quality parameters, quality evaluation .

1. INTRODUCTION characteristics of quality mainly focus on the

usability of the websites, whereas the other egdent

Rapid progression and popularity of the intermelt l?e tures like functionality, performance and qualit
to the development of an enormous amount 8 the information present in the website are

websites for business, educational institution&eserted Nowadays, various quality models are

government, etc, since websites are the easiest wa , . :
. : : IScussed and proposed in diverse domains
to have interaction with the end users. As a tesuy : . .

epending on their requirements.

today there are millions of websites exists in the . :
. : : One of the most discussed domains for
internet. The performance and design of websites, . : L .

; ; . . eonstruction of the quality website is educational
which are present at the current time is looki

different from those that are there in earlier days main. Thgre is a high demand for.e—learnmg
Yet, only very small percentage of websites Smﬁyvebsnes for dn‘ferent reasons. If the site |sreot|y

’ \ . . : . implemented, then it adores the following benefits:
the user’s requirement while others lack in quality ™ It | the deli ¢ and also it i
Websites that fail to satisfy their user will alfol owers the delivery cost and also 1t 1s
to keep the users and visitors to that site. Tloegef cos_t effective . .
developing websites with high quality is the major Deliver the content easily and quickly
necessity of today's users. There are several ° Effective leamning o
guidelines and techniques that are available to * Geographical barriers are eliminated
enhance and improve the websites. Nevertheless, * Flexible
maximum of these guidelines are related to * Global opportunity
improving the design of websites. Quality  + Higher retention
parameter and quality based evaluation techniques; It is self-paced and self-directed in the sense
standards and models are not widely used. Véhat, depending on student’s requirement the
few quality models are proposed for websites, thégarning frequency can be either increased or
all provide a broad list of quality characteristicslecreased. There are seven steps in generaildo bu
None of the quality models focus on the qualign e-learning website as shown in Figure 1.
factors that are related to the properties of the
website and the viewpoints of end users. Moreover,
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of the website is the main goal of the proposed
work. Many existing models focus on design of the
website, whereas the framework presented in this

7. Regular Monitoring ]

6. Modification } paper mainly focus on the quality of the website.
Various quality models and quality based feedback

<. Evaluation } from multiple websites are taken as the source to
build the framework. The websites that are created

using this framework are evaluated to find the
4. Implementation } impact that it made on the user. Quality paranseter
such as usability, content, reliability, functioibgl
efficiency, etc. are used as metric to evaluate the
constructed website. The evaluation results agd us
to carry out the modifications in the launched

3. Create Learning System}

2. Create Content J website. Once the modifications are taken
successfully, then the updated version is launched.

l-ze;:sirr:emn:nt } Rest of this paper is structured as follows: In
section 2, the works that are relevant to the

) _ . ] ) proposed framework are examined. The design and
Figure 1. Steps To Build E-Learning Website construction of the framework, and the website

building are discussed elaborately in section 3.

Three elements are assessed in step one. (1) BQifijysis of the constructed website and their tesul
the existing and future contents are assesseaitbat, presented in the section 5. Finally, in secion

to be placed in the e-learning system. (2) Thetgbil, ;ihors conclude the paper with some ideas to

and skill of the learners are analyzed thoroughl¥nnance the proposed work in the future.
Based on the ability the design and content ofthe

learning site are designed. (3) Finalyg. RELATED WORKS

organizational ~requirements are assessed Ttl‘ﬁs section deals with the research works thaewer

determine the budget for development and del've&{rfried out earlier related to quality based websit
of the e-learning website. Once the assessmentg Qb o0 204 their evaluation techniques
the elements are finished it is desirable to crédae A website for subject based Ieérning was

content for websites. Content creation can be frqmeated in [11], which was intended to provide gtud
either existing, or it can be created newly. T d practical platiorm for the researchers.

existing content should.be given briefly and §h0u signing subject based websites were different
not wander as well as it should be learner directed .\~ jiher learning websites since learning and

Third step is the development of _Iearni_ng SySter?(lﬁ<’:1ching styles were different. Authors of [1hfla
where all the contents are organlzgd N & Prop&f sed Browser/Server structure to link the
manner, and they are all ready to deliver the aunt

i th bsi n . bsite with the university network (WAN). In
via the website. Once the system is construct 1] they have developed the site by dividing tbin
then they are implemented and launched for us

Thouah it i fully | hed. it i . e different modules namely (1) subject based
ough it Is successiully launched, It Is monitorefl, e (2) collaborative learning, (3) learning

either periodically are randomly in orde_r to obtaign"ne assessment, (4) Experts lecture and (5) E-
the feedback from users. ~ Depending on the, ning module. Information management subject
feedback, they are evaluated to find the performa as given in web-based interactive teaching

of the implemented system. — Results of trg}actice and research in [3]. The website uses ASP

evalggtions are helpful  to carry out ,th echnology, VBScript and JavaScript. Likewise, a
modifications m_the.content. as well as the_dgsxgn mathematical website construction for school
the system, which is the sixth step in building the, hers is discussed in [4]

website for e-learning.  Updated version of the An autonomous learning platform for web

; e . %%sign was created by authors [9]. They have tearn
(i.e. before modification) and monitored regulady the problems of learning websites as first step.

detect the user requirements and their SatiSfaCtB@pending on the study they developed a new
level. Al thel above stebps_are general steps g@mework for building websites depending on
consltructhgn e-learning weh 5|te.h ved topic-based learning. Framework was indented to

n this paper, authors have evolve ovide interactive and personalized learning

framework, which is used to construct an e-leamidices A learning community website, which was
website. Quality based construction and evaluation

e
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dynamic, was constructed for women in [10playfulness (5) trust (6) perceived risk (7) bebavi
Where, the website contains lot of workshops thedntrol (8) subjective norms (9) attitude to use an
are useful for high school girls are presented. (A0) intension to use the website. These parameters
bilingual demonstration course website wasgere used to understand the relationship between
constructed in the article [15], which describes tlthe user and the customers of website e-commerce.
construction of website, and improves the qualitiloreover, interrelationship among these attributes
Continues redesigns were required for publigas also discussed. In [6] a series of online
sector's websites where there was low usdiagnostic toll was used to determine the various
satisfaction. An intelligent evolution modedimensions of Asian e-Government website’s
depending on the data mining tools was proposedjuality. Here, authors used the criteria that were
[5]. This technique improved the user satisfactiosimilar to the criteria suggested in the paper [3].
mainly where there need continues redesign adifferent Asian countries e-government sites were
complementing the current key web pages. used as sample for analyzing the quality. Results
For the past few years, scholars hayresented in [6] expressed that the analyzed veebsit
concentrated on evaluation of website qualitwas neglecting the quality and performance criteria
Former benchmark assessments were focused Smholars of [8] carried a study on various attriisut
number of hits a website can handle within a givexi quality that user percept on an information
time. Some of the evaluation models andebsites. It was confirmed by them, that
techniques were discussed in this sectiosatisfaction of a user with website was asymmetric
Academicians of [2] have evaluated the quality @hd non-linear. Depending on the user activity,
different Malaysian University websites using aatisfaction of a user with the website navigation
hybrid model. The model is the combination aind information value changes considerably. In
Linear Weighted Model (LWM) and Fuzzyaddition to those findings, authors also determined
Analytical Hierarchy Process (FAHP). They hawvihat the color scheme measurement was found to
calculated the page size, response time, loadebroforecast successful task fulfilment. Authors a&f [
link, accessibility errors, optimal score, etc,ngsi have focused on measuring the website and the
the hybrid model proposed. The model proposéattors that found what should be tested in a viebsi
were better performed and also fairly guaranteed tio ensure the quality. Following steps are taken t
performances on the criteria. This work has somempute the website.
limitations in terms of time factor and number of « Purpose of the website evaluation should
sample size used for evaluation. In [14] to ev&lua be defined
the website, authors wused neural network. « Exploitation of test scenarios
Experimental results section of that paper showed « Execute and compute the test plan defined
that, neural network based technique have evaluated in step 2
the website very quickly and accurately. Authdrs o . ynremitting testing and measurement
[13] have analyzed the quality of e-commerce |n order to assure the quality of website, some
website based on the information systems SUCC8g$ of tests should be conducted either automtical
model and Technology Acceptance Model (TAMpy repeatable, which explains the properties and
They have found that three major quality factors gkhaviors that were required for analysis. A study
website have different effect on user satisfactisn \yas carried out with an aim to motivate the quality
shown in Table 1. of e-learning applications of a university in
Malaysia [12]. Website Motivational Checklist was

Table 1: Quality Factors And Their Perception adopted in this study to access the quality of the

Quality Perception website. The computation was carried out in four
Factor on different dimensions namely (1) stimulating (2)
System Ease of use organization (3) meaningful and (4) easy-to-use.
Information Usefulness Analysis of results suggested that the e-learning
Service User trust system needs improvement in terms of directions,

engagement and usable.
Scholars of [7] have developed a theoretical
acceptance model to evaluate an e-commeRe PROPOSED WORK
website. This model comprises of ten parameters to
evolve a framework for computing the e-commerdghis section deals with the functionality of the
website. The ten parameters are listed as below: gtoposed framework. The general goal of this
website quality (2) ease of use (3) usefulness (#gmework is to construct a quality based website,

e
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which satisfies the user’s requirement. Initiatlye 3.1.1 Usability

proposed framework selects the quality attributes, This factor is the collective effect of various
based on which the e-learning website is createl@sign goals such as, easy to understand, remember,
The constructed website is evaluated through tfied, and learn. Usability factor is composed of
user feedback. The detailed process of proposficiency, errors, learn-ability, satisfaction,
work is presented in the corresponding subsectioneemorability and utility. Moreover, usability has
The overall flow of the work is depicted in thdéhe sub characteristics as shown in the Figure 3
Figure 2.

3.1 Selection of Quality Parameters Usability
The triumph of website can be determined through

numerous factors. There exist various research

work on website success, each one suggests

different factors essential to construct a succgss Understandabi - || Multi-ingual
e-learning website. Content, technology and desi bty || Opersbiity | Leamabilty | =0
are considered the most common factors for the
success of websites.In order to build a new quality
based website, authors carried out an extensive
study on the quality factors for website and finredl 3.1.2 Content

Aesthetics | | Interactivity

Figure 3: Sub Characteristics Of Usability

five major influential quality factors namely: Content is referred as the king of the website. It
denotes the quality of the information given in the
1. Usability website. The content provided in the website sthoul
2. Content be relevant, and appropriate to end users. This pa
3. Reliability acts as the most critical part in the design of the
4. Efficiency and website. Figure 4, depicts the sub characteristics
5. Functionality content.
These influential quality attributes are further
subdivided into number of sub quality factors. Content
TS
Select quality Relevance Authority || Accuracy || Currency Identity
parameters
v Figure 4: Sub characteristics of Content
Construct Website 3.1.3 Reliability

of the website to restore quickly on the occurrence
of any kind of problem at any time. The sub
characteristics of reliability can be depicted lie t
Figure 5.

Evaluate Quality Rellabl'lty
Form Constancy

Table m
Compute Statistics

Fault Tolerance | |Recoverability| | Availability

Collect feedback
from user

Quality Analysis This factor typically focuses on the performance of
the website. It mainly determines, whether the
| Quzsrtelgﬁfalre | website is accessible for user or not up to thétabi

Stop Figure 5: Sub Characteristics Of Reliability

Figure 2: Overall Flow of Proposed Framework

e
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3.1.4 Efficiency way. The pages in the website are very attractive

and have proper links among them. In addition to
Throughput of a website is analyzed by thdie above usability functions the website also
efficiency factor. In addition to time, it alsosupports multiple-languages.
specifies that the website must be technicalmrmemesmmm

Be G Yew Moy Gokmals Lok Heb

proficient to support users. It also Specifies th 2 = i s B | s | s | e | S oo -4

competence of the website to sustain numerc: " © - _le L
browsers. Sub characteristics of efficiency @ mwse- e g
presented in the Figure 6. BACK

Experience the power of E-Leaming

Efficiency
Learning is ever in the freshness of its youth,
Even for the Od.....
New User?Click here
Time behavior Accessibility

Figure 6: Sub Characteristics Of Efficiency

3.1.5 Functionality

S|
[ NS !
This factor denotes the task that is helpful tasfin Figure 8: Home Page Of Constructed E-Learning Website
stated or implied needs. This factor also dessribe
whether the services presented in the website3i2.2 Content
suitable for the consumer or not. Interoperability
and security are also included as the sub qualythors mainly focus on this factor since it is the
factor of functionality. List of sub quality fas®of most important factor that decides the qualityhef t
the functionality are represented in Figure 7. website. So they have presented the information
that is highly related to the concept as well ay/th
are highly accurate. The content provided in the
/N website is also error free in terms of grammar and

spelling. Further, the website contains most recen

Navigation Search Suitability information, i.e. it displays the contents that are
recently updated. References and citations are
clearly mentioned by the authors in the website for
all the referred information.

Functionality

Figure 7: Sub Characteristics Of Functionality

3.2 Construction of Website

Depending on the quality parameters selectey2-3 Reliability

authors constructed an e-learning website. The ] o )
website satisfies all the influential quality© obtain reliability, authors have included these

parameters and the sub factors efficiently.  TH@ctors implicitly in the website. The website is
constructed website’s home page is shown in tbenstructed in such a way that it recovers to
Figure 8. previous state quickly after the occurrence oftfaul
To overcome the fault authors have used the
concept of replication, which is a service-oriented

In order to fulfill the usability factor the websifs | @ny fault occurs, then the server forwards the
organized in easy way such that, the links, labdRAuests to another server where the backup copies
and terms presented in the website matches @fe present. Moreover, the website can be aatesse
user’s terms, which helps the users to easily aad any time. With this the website satisfies
quickly operate the website. In order to assigliability factor

novice users about working with the e-learning

website, authors have also designed webpage that

guides the user to handle the website in an efficie

3.2.1 Usability

e
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3.2.4 Efficiency regards personal characteristics, which allow

dividing data into categories.
To efficiently handle the website, authors have The collected questions are neither consists of
concentrated on the time that it takes to loadgepabstract term that may lead to response wrongly nor
or to perform a task. For fast responses mone thtirect the user to one specific answer. Authors
one server is used. They have designed the websitEnly focus on the interesting and appealing matur
in such a way that they can load and respons@fajuestions, which implicitly increases the resgon
responder within short duration. So any requedt tmate. The responses for these questions are tllec
comes to the website will be forwarded to the senand they are stored for evaluation of website & th
that has fewer loads. Thereby, the response smeubsequent step. Questionnaire used to colleat dat
decreased. It is also technically capable to suppiat is given in appendix A. Figure 10, shows the
different access of the website. screen shot for feedback collection.

3.4 Evaluate: Quality of Website
3.2.5 Functionality

To evaluate the quality of the constructed website,
A good navigation structure, searching techniguaythors initially frame a constancy table. From th
and appropriate functionalities are provided by thable detailed accuracy is manipulated. These
websites to their end user. The pages are arrangedhputations are discussed in the following
in the website in a way that they can be accessatbsection.
simultaneously. To obtain such access, persistent
connection is given among all the main level pages4.1 Frame constancy table
By this navigation structure users can navigatenfro
any page to any other page. The sample structlitee table is framed to count the frequency of each
can be represented as shown in Figure 9. Therebipjtic (i.e. each webpage) is accessed. This fable
satisfies the functionality quality. useful to gather the frequency of user visits.
Cumulative percentage of the count is taken to
perform further computations, which is calculated
from the equation 1. The percentage is computed
from the metric point and the number of visitass t
a website. The metric values are the one, whieh ar
taken from the feedback of users. The response
option and their corresponding metric values are
listed in the Table 2. If a user chooses “neutral”
then the metric value is assigned as 0.5. These
values are stored for all the responders.

me Page

Main sub pages
1

©) Untitled Document - Mozilla Firefox

e locabst 200 f o (] urtted Documert. | [ Lrensed 0

-
J-
|

Sk [ 1t k(o () Ltk Heacines | Wi Msetioe [5] untid ccument ([ ot ks 2 Fre el

Inner pages
Figure 9: Sample Navigation Structure

3.3 Gather Feedback from User il \FEEDBACK

Best Way to Forecast the futureg
The website that is constructed should be tested
find the user satisfaction of the website. It
evaluated through feedback obtained from the us
To obtain the user feedback, authors preparec
questionnaire and added as a webpage in the Ezedéacé
learning website. The questionnaire is created
measure the websites. The questions in it are
three types namely (1) attitudinal: requests ther u_— 2 Geuder
to response relating to belief or opinion (2) fattu
requests the users of the website to response the Figure 10: Feedback Form
questions concerning known facts (3) classification

Basic Information

1. Topic Studied

e
152




Journal of Theoretical and Applied Information Technology
10" December 2013. Vol. 58 No.1 B

© 2005 - 2013 JATIT & LLS. All rights reserved-

" A mmmm—
F7aYTTI]

ISSN:1992-8645 www.jatit.org E-1SS$17-3195
Table 2: Feedback Option And Their Associated Metric ~ /~ N\
Points
. Metric
Feedback option Points
Strongly Agree 1.00 I
Agree 0.75 user's
Neutral 0.50 opinion
Disagree 0.25
Strongly Disagree 0 L
Cumulativey, = MP * Frequency 1) N
In equation 1, MP denotes the metric point a
Frequency expresses the number of users visited
site. Count
3.4.2 Compute statistics (& J

. Lo Figure 11: Navigation
The mean, variance and standard deviations are

computed for each question in the questionna
using the equation 2, 3, and 4 respectively.

Mean = I\i:(s (2)
Where Xrepresents the rating of a single us c
and N, denotes the total number of responde 0
Variance is computed from the squared differen u
from mean. n
variance = Zx-Mean)® 3) t
NT’ES
SD = +/variance (4) .
The standard deviation values for the questio - o
that belong to the same factors are summed User's Opinion

determine the values for each influential quali
parameter. Based on the value authors are abl
determine, where the modifications are required Yo ; ) <
further enhance the quality of the website. Figure 12: Browser Independence

4. EXPERIMENTAL RESULTS
The website that is constructed in the previo(%“v\":"bSIte should support all type of browser. This

section is evaluated and analyzed in this secti tf'b“te describes the portability of the webs!te.
is parameter analyzed through feedback obtained

For experimental purpose authors randomly choof%m the user related to the browser independence

90 user's feedback and evaluated the website. " . X : .
(uestions presented in the questionnaire (Refer

Major focus is given to navigation, browser pendix A). From Figure 12, explicitly shows that

independence, uniqueness, and information clar, .
criterions. Figure 11; express the user’s satigfac tg é)uto?f g?o:jvsseerrss agreTehtehrztf(';?ee Wtel‘]léSIt(?O?Ilé?rﬂij(():;teg
10 - :

towards the navigation. This parameter is used site can be executed anvwhere without
express how easy to access the website even tov\’ﬁg . yw
sidering the type of browser.

.con
users those who has no knowledge about browsﬁa. The content and the logos present in the website

It depicts, only 2 users among the 90 gives negatiy, ) .
impact on navigating the website. should be unique. The unique content plays a

typical role in the website creation and user
satisfaction. Similar to browser independence the
uniqueness of the website is also determined
through the user feedback. Figure 13, portrays tha
the 75% of the users have agreed that the content
present in the website are unique. It also denotes
that the information that is referred from other
sources is also cited correctly.

e
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Apart from the uniqueness of the content it /~
important to concentrate on the clarity of th
information presented in the website. TH
information presented should be relevant to the u
concept and should satisfy them. If this paramiste
failed to satisfy a user then it is highly impos$sib
for the website to keep users.

However, the constructed quality based website
analyzed through the user feedback on informati
clarity. The results are shown in the Figure 14.
clearly shows that 60% of the users agree that v
clear information is provided in the constructed
learning website. Analysis on the uniqueness &
clarity implicitly refers that the content ar

User's
opinion

\

Count

influential quality parameter also up to the user
fulfillment.

Figure 15: Overall Rating

¥ Disagree

M Nuetral

M Agree

U Strongly Agree

Figure 13: Uniqueness

¥ Strongly Disagree

Figure 14: Information Clarity

It also delineates that 90 out of 57 users rated th
website positively. This expresses that the five
influential quality parameters such as usability,
content, reliability, functionality and efficiencare
satisfied the user’'s quality requirement. Only 33
users are not fulfilled with the website.

Quality Factors

10.0

75

Values

5.0

al Ll

& &\ & & < A
N N N N J
o N g o

4

Nl <
Ve <
Quality Factors

W Accessibility ™ Usability = Content

Efficiency

Reliability ™ Functionality

Figure 16: Comparison Of Influential Quality Parameter

The factors on which the users are not satisfied ar
found using the equation 4 and it is portrayed in
Figure 16. It represents the user satisfaction tdsva

the quality parameters. Those values are the
summation of the values that are derived from the
equation 4, for each group of influential quality

parameter. It is evident from Figure 16 that, users
are satisfied with the content factor. The
constructed e-learning website requires more

In addition to the above parameter evaluation, &ancentration on the reliability influential factand
author also performs an overall rating analysige Taccessibility, i.e. sub influential quality factorf
result of that analysis is expressed in the Figigre efficiency. If the accessibility factor is impraye

—————————————
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then implicitly the efficiency factor will be Website, in the proceedings of International

enhanced. Therefore, the website that is consialuc
required to be modified from the aspect 1
efficiency and reliability.

5. CONCLUSION

A quality based e-learning website is construction
this paper through a framework. The framewo
initially analyzes the quality models and othe
quality based websites to select the influent
quality factors.  Usability, content, reliability,[5]
efficiency, functionality and their sub quality
parameters are taken as influential quality factors
The elected factors are used to construct thetguali
based website. To analyze the effectiveness of the
website feedback from the users are collecteds T[6]
is accomplished through framing questionnaire in
efficient way. Responses to the questions in 1
questionnaire are collected as feedback from -
user. These feedbacks are evaluated to deterr
the quality of the constructed website. Tt
experimental results show that the construct[7]
website has high quality in terms of content factc
whereas it requires more concentration on t
efficiency and reliability factors.

The following idea can be implanted in futur
to enhance the proposed framework. The influent[8]
and sub quality factors that are selected by |
framework are ordered on their essential defingiol
Nevertheless, some of the sub quality paramet
reflect inconsistent item score, i.e. they do n
appraise an analogous concept to the remain[9]
factors. To order the factors hierarchically in
reasonable way, authors use a factor analy
method. This method helps to obtain structured ¢
well refined list of influential and sub quality
factors.

[4]

[10]Mary Beth Rosson,
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