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Abstract. The objective of this paper is to develop an etiasal framework,
using data mining technologies, with the help afayic web technologies that
will be used by teachers to organize the courséeotsion the web according to
existing infrastructure, experience, needs, aneér latn reorganizing it if
necessary, depending upon the performance of stid@&he approach to
organize the lecture contents is based on the i@dapearning theory,
incorporating Problem Based Learning (PBL) stratdgsesently, the course
syllabus and handouts on the web sites provideth@ostudent are static in
nature. Once distributed, these documents cannoh&eged or modified, and
also lack depth. When course materials are placethe web, students can
select a topic in the course outline and look atdbscription of a topic, and
required reading assignments. Instructors canyeelsdnge schedules in these
on-line documents and inform the students via d-rB&idents can also submit
assignments, projects and take-home exams elecattyniA course home page
is comprised of syllabus, assignments, projects exams, readings and
references, class presentation charts and studedbhts. Students in a course
are mostly assessed on the basis of the questl@nsvhy, how what, etc. In
this way a student can be graded and ranked, vifnithin provide the feedback
to student for future improvements and challengésst of the web sites are
implemented on the theory of constructivism. Cortdivists propose that the
construction for new knowledge starts from one'sesbations of events
through past experiences. Hence, learning is ttegiation of new knowledge
and behaviors into a framework and subsequentlgllneg relevant events in
the appropriate situation. This theory is also &gblin our educational
framework.
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1 Introduction

Education is undergoing a major paradigm shift talsdearning rather than teaching.
Learning is no longer considered as a processfaaimg and distributing knowledge
to the students. It is now viewed as a transforwnali process whereby students



acquire facts, principles, and theories as conegptwls for reasoning and problem
solving in meaningful contexts. From the technaladji perspective, internet is
playing an important role for such student basedni@g. The objective of this paper
is to develop an e-learning framework that will lsed by teachers and knowledge
providers to organize the course contents for dggtalearning through existing
infrastructure, experience, needs, and later orgegnzing it if necessary, depending
upon the performance of students, by adapting atialutechniques. The approach to
organize the lecture contents is based on the iaddparning theory. Finally a good
amount of emphasis is given on evaluation procedtinat the tutor can adopt to
evaluate the students, in order to provide thesdests course contents, based on
their learning curve.

Learning mechanisms and learning styles are chgrafira rapid pace. Learners
get more and rapid learning through new technotogiech as electronic media. The
trend of education has largely shifted towards whed based learning environment
with the ever-increasing popularity of the Interridbre and more web based learning
sites, VLEs (Virtual Learning Environments) and LM$Learning Management
Systems) are becoming common, providing variousiumesl of interaction amongst
tutors and learners. The most commonly used medamgassive posting of study
material, Internet chat and email. A number of wafe and learning systems have
been developed using these technologies, suchaakiilard, WebCT, etc; however
the usage of Web2.0 technologies (RSS, social badkng, blogs, etc) is still in its
early stage [1]. The major problem among the abueationed mediums is the lack
of face-to-face communication between the tutorthedearner.

The delivery of information and learning throughweb based instructional
systems could be done by using text, graphics, dguwideo, etc. To provide true
replica of real world learning, these systems dhaildo provide reference sections of
the topics that are being offered on that site,ctvhcould be in the form of
hypermedia. But still it lacks the learning througghaviors i.e. the learning with the
help of gestures and face-to-face question and ensessions. To overcome this,
web based systems use 3-D or video chat sessidnso@dft Net Meeting, CUseeMe,
etc) and email group discussions. Sites construdilesl this are said to be
implemented on the theory of constructivism [2].c@rthe material distribution issue
is resolved the issue of assessment becomes activeal classroom environment a
teacher takes quizzes, hands over course workassignments. Again this could be
done using chat and email capabilities of the systdowever to keep track of the
efforts put in by a student to achieve the learrdng ability outcomes of the subject
is not yet standardized. Furthermore, most sitessaéatic in nature as for as the
organization of the course contents are concerned.

In this paper we will try to address the issueaddptive learning through student
feedback. In the beginning the theory of constuigtn is explained then a discussion
on learning through constructivism, teaching, téagh learning on the Web and
assessment is provided and finally we propose olutien to the assessment and
reorganization of the course contents, if deemegssary by the tutor, after assessing
student’s performance.



2 Constructivism

Constructivist theory is highly promising for webd®d learning, from which many
new strategies are emerging. Constructivists pmgpbat the construction for new
knowledge starts from one’s observations of eveéhtsugh past experiences one
already has. Learning something new involves chapghe meaning of one’s
previous experiences [2]. It can further be debdted under certain conditions,
absolutely new concepts might have been develapstddd of altering the old ones.

2.1 Learning: Individual and Social process

Students decide what they need to learn by septamgonal learning goals. Students
construct for themselves meaningful knowledge essalt of their own activities and
interaction with others [3]. Learning strategieslile library research, problem and
case-based learning, solving assignments and psp@oup work, discussions, and
fieldwork. On the contrary, classroom teaching istianulus to the student’s real
learning that mostly takes place outside formalss#s. Further unstructured
(Constructivism) classes with individualized adi&$, much discussion and optional
attendance will provide more chances of learnimgttiaditional class room methods.
Students engage actively with the subject mattdrteansform new information into a
form that makes personal sense to them and conwitttprior knowledge. Students
are placed immediately into a realistic contexthwspecific coaching provided as
needed [4].

The constructivist model is learner-centred. Thedeht must control the pace of
learning. The teacher acts as a moderator whoitédes the process of learning.
Students learn better when they are allowed toodiescthings by themselves rather
than being told what to learn. Variations of thengtouctionist theory include the
collaborative theory of learning, and the cognitiméormation-processing model of
learning. Constructionist-based theories are veoputar and have triggered a
paradigm shift in the education process towardsidesit-centred learning approach.
This means that there should be some contact bettheeteacher and the student for
the achievement of learning and ability outcomea efibject. A leaner builds his/her
knowledge by building up a knowledge base accortbrg sequence that suits his/her
learning process. Hence every learner has a diffesgerience of learning. A learner
can acquire knowledge from social interaction (@bconstructivism) with others [2].
According to different theories of learning [4]cibuld be summarized that the ability
to learn is the result of some sort of input arehthonstructing the meaning from it.
Learning consists both of constructing meaning eamstructing systems of meaning
[5]. There could be many factors involved the psscef learning of learner e.g.
language, environment and the medium of commuicati

2.2 Modern Styleof Learning

Learning is the integration of new knowledge/ bébess into a framework and
subsequently recalling what is relevant in the appate situation. To understand



learning we must consider how new information isereed and the stage through
which new information is processed as it progresBesn immediate sensory
experience to long-term storage. It is also impurta understand how novices and
experts organize, analyze, or encode, and thermevetrnecessary information.
Teaching consists of organizing, planning, deliverand evaluating the content of
the subject area. Figure 1 shows the basic elenaewtgheir relation in an adaptive
learning environment. Learning is contingent up@mncpption. It improves concept
formation- the essential element of human thouigb&rning is benefited by memory
and is achieved through thoughtfulness and critliaking [5].
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Fig.1. Adaptive Learning methodology

2.3 Modern Style of Teaching

Teaching may best be defined as the organizatiolearhing. So the problem of

successful teaching is to organize learning fohantic results. Teaching may be
thought of as the establishment of a situation fvictv it is hoped and believed that
effective learning will take place. This situatincomplicated and made up of many
parts, such as the requirement of a learner, fiesil(stated place, time of meeting,
books, aids, etc.), orderly and understood pro@juules for grading and finally an
organizer who brings these parts to a complete form other words a teacher.

Teaching is the organization of learning. Thusltoivs that a teacher is essentially
an organizer. The task of any organizer is to enalgroup and the individuals in it to
function effectively together for the achievemeha@ommon purpose [6].



2.4 Teaching/Learning on Web

Presently, the course syllabus and handouts prdvidethe student are static in
nature. Once published, these documents cannohdmeged or modified, and also
lack depth. The topics to be covered may be listetle course outline, but including
descriptions makes the document lengthy and thuariy done. This makes the
course devoid of the requisite flexibility. The to®f duplicating handouts, syllabi,
and assignments have proven to be a burden. Soegetogistical factors prevent a
student from receiving an assignment in time.

When course materials are placed on the Web, sisidam select a topic in the
course outline and look at the description of aicdomnd required reading
assignments. Students can select the exam schattlileok at the topics included for
that exam. Assignments and projects can be madtalaeaon-line on the WWW.
Students can access class materials at anytimdramdanyplace (via a computer),
save or print handouts, assignments, etc.

Instructors can easily change schedules in thedm@mlocuments and inform the
students for example via e-mail. Students can signit assignments, projects and
take-home exams electronically. Alternatively, takk handouts and the hypermedia
software can be provided to the students on digk tapy can browse the course
materials off-line at their convenience.

Traditional course materials were rendered unusabkn the software package in
which they were created became obsolete. For exaraghandout prepared using an
old business graphics software cannot be used amyfecause it is no longer
available in the office or classroom. Instructdodace problems when the software
package that they use at home is not availablecrffice.

Web course materials are software and hardwargertent. Instructors can re-
use handouts and presentation materials that weeded with old or incompatible
software, by converting them from the original fatnstraight to a format that can be
used on the Web, for example GIF files. Browsenvemfe can be used across
computer platforms.

2.5 Assessment of students

The Web-based informal assessment represents atieegoehavior modification
technique designed to help students develop gai@gdehavior, planning and self-
monitoring and provides the opportunity for studetd master the concepts. For
example, students can regulate and monitor their learning throughout the course
in a sequential and constructive fashion as thegaed to the questions and receive
ongoing feedback [7]. Students in a course are lgnassessed on the basis of the
question like why, how what, etc. In this way ademt can be graded and ranked,
which gives in turn student a feedback for futunpiovements and challenges. There
are various modes in which a student can be askesseh as written exam and
quizzes, viva voce, projects, lab reports, thedissertation, self assessment, peer
assessment and many more.



3 Proposed Framework for E-learning using adaptive techniques

The above sections provided details of the diffeespect of education. | this section,
we are presenting a framework for E-learning whighl aid in developing a
prototype and online sites incorporating multimettials such as audio, video and
graphics, along with the above mentioned aspectdo€ation. Figure 2 depicts the
basic elements or our model. This is a studentecedtmodel and the teacher’s job
along with providing education, is to tune certgiarameters, through student’s
feedback, to describe what next should be providete student.

Student ‘T

Assessments

Selected Course Contents Evaluations

Pre Requirements
Learning Ability Criteria
Domain Knowledge
Prior Training

|4——————Feedback

Contents:

Text (.doc, .rtf, .txt)
Videos (.mov, .mpg, .avi)
Graphics (.jpg, .gif, .png)
Audio (.au, .mp3, .wav)

Presentations (.ppt)

Fig.2. Student Centered Model for Adaptive Learning

PBL utilizes student groups, but each group menmibealso responsible for
independent research. Further, instructor scaffglds considerably less direct in
problem-based learning than in other constructivisbdels such as anchored
instruction. Students are allowed to struggle amtlct their own mental model of
course concepts with only occasional "life-linesdnfi the instructor when concept
processing falls off-track. Problem-based learniagmost similar to case-based
instruction, but in its purest form, PBL is moresopended [8].

Constructivist teaching methods place respongitilit students for managing their
own, learning while the teacher guides them andages their learning environment.
Students are given tasks and opportunities, infaomaesources and support, and



encouraged to construct their own knowledge strectuhich is guided through
feedback and revision. Learning strategies inclimary research, problem and case-
based learning, doing assignments and projectsupgmork, discussions, and
fieldwork. Classroom teaching is a stimulus to shedent's real learning that mostly
takes place outside formal classes [9,10].

4 Implementing Framewor k

The proposed framework would be developed on tlsesha both the constructivism
theory and PBL. For the case study, Object OrierRedgramming courses are
inspected. The course contents are developed ddex assessment difficulty index
of easy, moderate and difficult (to be decided ly tutor). For example, topics in
which the syntax and the basics of a language iaceissed could be placed in easy
difficulty index category. Topics which discuss thge of already made utilities and
supporting files could be placed in the moderatécdity index. Finally, Difficult
index could encompass topics which are dependensamne other subjects e.g.
networks, videos, etc.

The difficulty index would be different for each wse according to targeted
audience and would be decided by tutor by allogatéss points for topics that lie in
the easy level, average points for moderate lewel maximum points for topics
difficult index level (a linear mechanism). Eaclpiotaught would increase learner’'s
knowledge points by a predefined increment. Ifaader’'s knowledge points match or
come closer the tutor defined outcome points of ¢barse, a student would be
considered to have good problem solving skillsidfone or only few come closer to
outcome points, the tutor can reorganize the cotmséents in the difficulty index to
achieve the expected outcomes.

4.1 Web Based implementation

The site is developed using the server side teclgyol(.net). Tutors (authors of
course) and learners are required to register thlesin a course. A profile is stored
for every user. Along with, data fields are prodd®r storing pre-requirements,
learning abilities, domain knowledge, prior tramiand feedback received. Options
for Live Video sessions and streaming the storeldwiclips are also provided. For
arranging Live Video sessions, we use standardovamferencing equipment with

the capacity to connect up to 200 users. The eqrpmses a built-in web server to
stream videos. At the client site, Media Playemused to view live videos. For

interactive chats, we have developed customizetivacé, where the registered
students can login in particular class rooms. mphofile, student thumbnail pictures
of the students are also provided. In order toterederactivity with the videos, it is

envisaged that flash video format and its playdirbe used in the system.
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Fig.3. Main System Architecture

In this system, interaction between lecturer andestits is done through questions, in
form of text messages question. Students ask guestegarding current lecture is
centrally maintained in a list and displayed onheatudents’ and teacher’s client
screen. Teacher or his/her assistant can pick stignefrom the list and give answer
either through text reply or can comment during/Hes lecture. To check the
involvement of student in a lecture, teacher ofhieis assistant sends few questions
for students at random time during the lectured&bts will be required to answer
these periodically prompting multiple choice quass during the lecture hour.
System will verify these answers and makes resuthe base of their responses. The
main architecture has three major parts: primaryese teacher client and student
client, as shown in figure 3.



4.2 Primary Server

Primary server is a combination of remote serveeasning server, content management server
and database server. Remote server handles commiomisatween Primary and other parts of
main system by using .Net Remoting[12]. Streamingsés used for live transmitting and on
demand video. Content management server deals sjtichronous learning. Following are
the main features of primary server.

Discussion list: This list contains the entire questions that hasenbasked by students during
lecture hours. Student client has ability to add geiestions in the list and also teacher can add
answers in special case. This list is display ath beacher and students client screen.

Live Streaming: This uses media server [13] for live lecture videansmission. This
maintains a transmission point for each teacher.

Online Quiz list: Teacher client will be able to invoke this methgdusing their teacher id
and course id. It returns all online quiz markirdhemes and their respective questions to
teacher client.

Auto Checking Answer Module: Receive each student multiple choice question respand
then made the result on the basis of their ansives. method is invoked by student client.
Customized Marks List: This allows each teacher to customize design miakaccordance
with their subject requirement. Each marks colunas Further online quiz option, allowing
teacher to add a question list for online quiz.

Auto Online Quiz: This function is used for taking remote studentneixation. This part takes
input from customized marks list function that do®s quiz question list. After processing
each student response, this module update matks lis

Course Notice: This contains all notices related to a course whitdo include university
announcements and other student related tasks.

Course Material: This provides a way to teacher to post their cooraterials. This maintains
separate material repository for each teacher eo@asly students enrolled in the course may
view them.

Discussion forum: This provides a good means of public communicatidiowing instructors
and students to post and reply to messages. BiscuBrums can be used for assignments,
FAQ's, collaborative work, peer critique of workce

Submit Material: This function is use to handle all submission rdcoff remote student and
also handles the submission update issues.

4.3 Instructor Module

Instructor Module part is made for teacher fadilita. This consists of following
main features.

Lecture Delivery Module: This uses encoder [14] that transmits the livaulec
video to primary server. Then primary server plarg streaming further transmits it
to student clients.

Speaking Agent: We have use agent [15] that will speak up questibdiscussion
list in a user control manner.

Quiz Module: It will contain the results of primary server’s rkdist function. It
allows the teacher to view each marking schemetigussand then allow sending
these questions to student client for checking liement.



4.4 Student Module

This part is made for students. Following are ttanmnfieatures of student client.
Discussion Module: This is used for adding new tjaago discussion list of primary
server.

Display: Media player [11] is used to view lectures.

Checking Module: This is used to examine the students performs witlitiple
choice question, sent by teacher, which will appeathis area for short interval
during the lecture, and student’s response wilbanattically confirm and store in a
database table by using primary server checkingi@anfinction.

Instructor is responsible for organizing subjecttamals according to the
introduction of the topic and the sub-topics inaatigular lecture are cross-referenced
using hyperlinks on to other web pages. Those spizd fall in the categories of
explanations, examples, questions and referertdesthie responsibility of the tutor to
develop and maintain the formula by using the abmestioned entities, to decide
whether a student is allowed to proceed furthee @avelopment and study of this
formula is beyond the scope of this paper. Curyeintl our framework, we have
adopted linear incremental method for modifyindidifity index.

Each course on the site is created on the basisube title. Followed by a topic,
and sub-topics in a particular index of difficultgarners can navigate a topic using
links on a page for its sub-topic. Each link clidkimcreases a student’s points for
directed unsupervised activity. If a page is clitkieom its sub-topic it will not
constitute to the points of a student. Once thenkyahas finished reading through the
topic, he/she can check his/her skills by appearirg quiz. The scored marks in the
quiz are added to already scored points throughigatien of pages. This way,
students’ performance is checked by comparing thldiscores with the current ones.

At the end of the course a tutor can calculate #werage of students’
performance, which in turn will be matched with hégpected points for each
difficulty index. If there is any difference fourilen the tutor can change the criteria
of difficulty index.

5 Conclusion and Future Aspects

The next step in this direction is to analyze tharhing pattern of a student over a
period of time by mining his/her performance thrioogt. This will result in an
improvement in the customized delivery of courseteamal to students. Currently
many researchers are putting their efforts towanttptive learning environment. So
the results from our E-learning framework will help dynamically organize notes
according to student’s learning abilities. Thise@gh is not limited to text only but
will also incorporate extensive research in voind gideo for semantically organized
content-based retrieval. This will aid in condugtionline lectures to simulate a real-
world classroom environment.

The paper has considered theoretical and resessdles associated with design
and use of an E-learning framework. Overall thiglgthas found evidence that an E-



learning framework incorporating adaptive learnitechniques, its models and
architectures for WWW, provide more help to studefar interactive learning as
compared to traditional systems.
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