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Abstract: Modern educational websites offer a wealth of information and content intended for both students and teachers.
Such facilities often are not grouped in a single location. While students are in need of fast and efficient access to certain
content, teachers are in need for an insight into the learning process of students. By using capabilities of Ajax, it is possible
to implement a system for mutual support, where teachers and students who have knowledge of the desired resource would
share it with students who are in need of such information in real time. History-enriched digital objects can be used to store
information about knowledge sharing. In combination with the records of user’s behavior from the log files, this shared
knowledge can make a significant contribution to the successful design and navigation of adaptive web sites. Adaptive web

sites can change their content and presentation based on the previously recorded user’s behavior.
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INTRODUCTION

The educational process is largely based on the op-
portunities offered by information technology. Teach-
ing content and information about lectures are given
on the web sites of educational institutions, and their
amount increases daily. The increase in the volume of
content is beginning to arise as a problem when there
is a need of separation of the useful content.

“One of the tendencies in education is the continu-
ally growing amount of learning content which must be
acquired by the student. Almost every generations cur-
ricula are extended by a certain amount of new, updated
or revised material. With this infestation of learning con-
tent, another issue arises, namely that the time which is
intended for learning this amount of content is growing
ever shorter for each subsequent generation.”[8]

,Systems such as educational experiences change
in terms of modernization and globalization. Stu-

dents are required to improve the style of self - teach-

ing and their skills.“[1]

Educational web sites are faced with frequent changes,
which have to be met. In this sense there is a clear simi-
larity with the situation in the business. “Contemporary
business millieu is faced up with frequent changes. The
market has its own challenges, and companies are mak-
ing efforts to meet them in the best possible way.”[9]

History-enriched digital objects can be used to
keep the history of user’s interactions with Web site.
Such objects could be achieved by using Ajax tech-
nology. In combination with the log files, they could
significantly contribute to the improvement of adap-
tive navigation of web sites. Students would be able
to rely on knowledge of their colleagues and teachers
in the process of finding useful content in real time,
while once recorded knowledge could be used in fu-
ture processes of student’s learning.

June 2012

39

Journal of Information Technology and Applications



JITA 2(2012) 1:39-43

7. ErReMIC:

ApapTive WEeBsITES AND LoG FILES

Adaptive web sites are kinds of sites which form
a model of user behavior based on the previously
recorded user behaviors, and then based on these
models they change their structure and presentation.
Some of the first papers dealing with the theme of
adaptive web sites are [7] and [6].This idea is being
further developed in many other papers.

Log files are being used as a source of informa-
tion. These files contain information about requests
of the website user in a format that is standardized
and suitable for computer processing. These files are
automatically created and filled by the web server.
Log files are discussed in [5].

History-ENnRICHED DiGiTAL OBJECTS

The main disadvantage of log file information is
that relatively small amount of information is record-
ed about the user requests. There is justification for
the usage of history-enriched digital objects in situ-
ations where information about user behaviors that
are not recorded in the log files have to be collected.

“The notion of history-enriched digital objects is
similar to physical wear. Usage leaves wear. Physical
wear is an emergent property and though it gener-
ally remains unremarked upon until it causes a prob-
lem, it is also tattooed directly on the worn object,
appearing exactly where it can make an informative

difference.”[4]

In this paper, the usage of such objects is intended
for keeping the record of knowledge sharing among
users. When a user gives a suggestion to another user,
details of knowledge sharing are recorded in a data-
base and used for improvement of the adaptive web-
site navigation in future.

Aunx

Ajax combines several technologies that work to-
gether XHTML, CSS, DOM, XML, XSLT, XML,
HttpRequest). Ajax engine is located between the
user and the server and it is designed for rendering

pages for users and communicating with the server
on behalf of users.

“The Ajax engine allows the user’s interaction with
the application to happen asynchronously - indepen-
dent of communication with the server. So the user
never stares at a blank browser window and an hour-
glass icon, waiting around for the server to do some-
thing.”[3]. Comparison of the traditional model of
web applications and Ajax model is given in Figure 1.

Ajax represents the basis for interpersonal support
systems which are referred in this paper. The activi-
ties of this system are recorded and used for improve-
ment of adaptive website navigation in combination
with data from log files. Ajax allows periodic refresh
of the section with the proposed shortcuts, while the
rest remains seemingly unchanged, and as such it is
suitable for study by the user (student or teacher).

user interface

|
JavaScript call
¢ HTML+CSS data
|

user interface Ajax engine

HTTP request HTTP request

HTML+CS5 data XML data

web and/or XML server

v A v A

datastores, backend datastores, backend
processing, legacy systems processing, legacy systems

web server

classic
web application model

Jesse James Garrett / adaptivepath.com

Ajax
web application model

FIGURE 1: “THE TraDpITIONAL MODEL FOR WEB APPLICATIONS (LEFT)
ComprARED To THE Ajax MobkL (RigHT).” [3]

INTERPERSONAL SUPPORT

In the article [2], possibilities of interpersonal
support in real time are discussed. Block with sug-
gested links is located on the web site pages and it has
been implemented by using Ajax. There is a button
which enables users to request assistance from other
users regarding the selection of some of the proposed
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shortcuts. The procedure is described in the example
illustrated in Figures 2, 3 and 4. User Tom, clicking
on the button, requests help in selecting some of the
proposed connections, and user Tim gives him a sug-
gestion about connection that leads to the document
with the important content..

Page Title: Sport in Belgrade

Suggestions:
Eternal Derby
EC Partizan
FC Red Star

Page Content

FIGURE 2: PAGE ENTITLED “SPORT IN BELGRADE”, WHICH WAas
VisiTeDp BY THE USER CALLED “Tom” CoNTAINS THREE LINKS TO
ReEcOMMENDED WEB PAGES

Page Title: Eternal Derby

Suggestions:

EC Partizan
FC Red Star

Ask for help

Please give opinion for Tom on
page "Sport in Belgrade™
Eternal Derby
"I FC Partizan
|FC Red Star

[ Submit opinien ]

Page Content

FIGURE 3: PAaGe ENTITLED “ETERNAL DERBY”, WHICH WAaSs VISITED
By “Ttm” ConTaiN Two RECOMMENDED Links To WEB PaGEs, But
1T ALso CoNTAINS THE REQUEST FOR THE SuGGEsTION TO “ToM”

FIGURE 4: PaGe ENTITLED “SPORT IN BELGRADE”, WHICH WAS

Page Title: Sport in Belgrade

Suggestions:

Eternal Derby (Tim
EC Partizan
FC Bed Star

Page Content

VisiTeD BY THE USeR “Tom”, CONTAINS THREE RECOMMENDED
Links To WEB PAGES, WiTH THE STATED RECOMMENDATION MADE
BY THE PROVIDER OF ASSISTANCE IDENTIFIED As “Tim”

All user requests for suggestions and responses to
those requests can be recorded in the database. This
data can be archived in a certain period of time and
then used to improve adaptive web sites. It would
be very interesting to compare the observed relation-
ships between documents by using the model of pre-
vious user behaviors (the source would be log files)
versus relationships between documents identified
by using data from the system proposed in this paper.

History-ENRICHED DiGITAL OBJECTS AND IMPROVEMENT
oF NAvIGATION

Interpersonal support, which is illustrated in the
previous section, allows users to share knowledge al-
most instantaneously. Depending on the speed of re-
sponse and refresh rate of Ajax section, it is possible
to get answers within the time limit which is mea-
sured in seconds. This knowledge brings immediate
benefits to the applicant.

Another possibility that arises is the archiving of
these interactions and the subsequent use of data min-
ing techniques in order to obtain useful information
which could be used to improve the navigation of the
(adaptive) web site. Conceptual model is presented in
Figure 5 and physical model designed for the archiving
of interactions which are the result of interpersonal co-
operation activities, is presented in Figure 6.

The table “User” is intended to keep a record
of all known users of the system identified by their
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user names and IP addresses in case when the user is
logged onto the system. If the IP address is the same
(access from the same computer, for example) it is
possible to distinguish the users according to their
user names. Table “Session” keeps a record of any
session where a request for assistance or respond to
a request for assistance came from. Users can be un-
ambiguously determined on the basis of the session,
since each session has exactly one user. During the
session, user can send a request for help while being
on a document (web page), which is recorded in the
table “Request”. A document from where the request
originates, a session from which the request is sent
and time when the request is sent to the table “Re-
quest” are being recorded for each request. For each
request there could be one, none or more responses
from one or more user sessions (each session has its
own user). The response to the request is identified
by id values of the request which has been responded
to, id document which is indicated by the response
and the id of the session where the response came
from. Also the time, when each of the responses is
received, is being recorded in the table “Answer”. Id

Lrser
# id user Integer
* ip Characters (15)

o usemname Characiers (50)

LFserSéEinn

Session
Characters (24

[E13

id session

JEE—

I
SessionReguest SessicnAnswer

Reguest

# id reguest Integer
* regdatetime Date & Time

ReguestAnswer

Answer

# id answer Integer
* ansdatetime Date & Tin

__J

DocumentAnswer

DocumentRequest

Document
id doc Integer

Text
Text

name
path

FIGURE 5: CoNCEPTUAL DATA MODEL

value, the path and the name if there is any, are deter-
mined for each document (web page). These values
are being recorded in the table “Document”.

These tables can form a small database that could
be placed on a web server. This database could record
any interactions between users in a certain period of
time. Data that would be kept in such a database
might not be extensive as that from the log files, but
would more directly reflect the needs of users.

User

id user integer =pk>
ip char(15)

username char(50)

L

Session

char(24] =pk=
integer  <fie

i

Reguest

id session
id_user

<pk=
=fk1=

=faZ=

id request integer

id_session char(24)
id_doc integer
reqdatetime timestamp

Answer

id snswer
id_session
id_doc
id_request  integer
destdocid integer
ansdatetime timestamp

spe=
=<fkZ=
=fhd=
=fki1>

integer
charn(24)
integer

Document

“m= id doc integer
name long varchar
path long warchar

{Ek'}

FIGURE 6: PrysicaL Data MoDEL

Such recorded data is ready for later application
of Data mining techniques with the aim of extract-
ing the useful knowledge. One of the applications
is the determining of promising shortcuts based not
only on the previously recorded user behaviors in the
log files but also on interpersonal support. In the ex-
ample shown in [2], the suggestion which user Tim
gave could be used in the future if some user had the
same request from the same page.
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Another application could be found in the vali-
dation of existing system for suggesting shortcuts.
Specifically in Figure 2, Tom gets a list of shortcuts
offered by the system. This list of shortcuts is ob-
tained from the previous models of user behaviors.
Such a list could be, for example, received from large
amounts of data recorded in log files. Although the
data from the log files is very extensive and easily
generated, it is often limited to a small number of
attributes. On the other hand, the usage of History-
enriched digital objects often requires specialized so-
lutions such as solutions offered in this article. Such
solutions require some effort but can offer additional
benefits. In the example in [2], the shortcuts can be
ranked on the basis of the frequency of the registered
user paths. On the other hand, when using History-
enriched digital objects it is possible to take into ac-
count the suggestions of users recorded in the system

proposed in this paper.
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