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Abstract:

Education is undergoing a major paradigm shift t@saearning rather then teaching. Learning is no
longer considered as a process transferring andbdisng knowledge to the students. It is now viglas

a transformational process whereby students acfpits, principles, and theories as conceptuaktém
reasoning and problem solving in meaningful corstextternet is playing an important role for such
student based learning.

The objective of this paper is to develop an edanat framework, using data mining technologieshwi
the help of Dynamic Web technologies (JSP and that)will be used by teachers to organize the sur
contents on the web according to existing infrattme, experience, needs, and later on reorganiriiig
necessary, depending upon the performance of dkidEne approach to organize the lecture contents i
based on the adaptive learning theory, incorpayafiroblem Based Learning (PBL) strategy. For online
real time lectures and evaluations, we are usidgoiconferencing tools (VCON Falcon IP, POLYCON
view station FX) through IP, at a bandwidth of 1NDBX. Finally a good amount of emphasis is given on
evaluation procedures that the tutor can adoptvéduate the students, in order to provide themhtmt
course contents.

Presently, the course syllabus and handouts omvéfiesites provided to the student are static imineat
Once distributed, these documents cannot be chaagedodified, and also lack depth. When course
materials are placed on the web, students cantsetepic in the course outline and look at thecdpton

of a topic, and required reading assignments. uodrs can easily change schedules in these on-line
documents and inform the students via e-mail. Sttedean also submit assignments, projects and take-
home exams electronically. A course home pagengcised of syllabus, assignments, projects and sxam
readings and references, class presentation chadtstudent handouts. Students in a course ardymost
assessed on the basis of the questions like why,iwat, etc. In this way a student can be gradetl an
ranked, which gives in turn provides the feedbacgttident for future improvements and challenges.

Most of the web sites are implemented on the thebrgonstructivism. Constructivists propose that th
construction for new knowledge starts from one’seslations of events through past experiences. ¢jenc
learning is the integration of new knowledge antiawiors into a framework and subsequently recalling
relevant events in the appropriate situation. Thésry is also applied in our educational framework

1. Introduction

The objective of this paper is to develop an edeay framework that will be used by

teachers to organize the course contents for distalearning through existing

infrastructure, experience, needs, and later ongagizing it if necessary, depending
upon the performance of students, by adapting atialu techniques. The approach to

organize the lecture contents is based on the iadadgtarning theory. Finally a good



amount of emphasis is given on evaluation procegiinat the tutor can adopt to evaluate
the students, in order to provide them further sewontents.

Learning mechanisms and learning styles are chgragia rapid pace. Learners get more
and rapid learning through new technologies suclelastronic media. The trend of
education has largely shifted towards the web bésmting environment with the ever-
increasing popularity of the Internet. More and enaeb based learning sites and CBTs
are becoming common, providing various mediumsneéraction amongst tutors and
learners. The most commonly used mediums are magsigting of study material,
Internet chat and email. The major problem amorgathove mentioned mediums is the
lack of face-to-face communication between thertatal the learner.

The delivery of information and learning througtvab based instructional systems could
be done by using text, graphics, sounds, video,Tetgrovide true replica of real world
learning, these systems should also provide retersactions of the topics that are being
offered on that site, which could be in the formhyfpermedia. But still it lacks the
learning through behaviors i.e. the learning whie help of gestures and face-to-face
guestion and answer sessions. To overcome this,baséd systems use 3-D or video
chat sessions (Microsoft Net Meeting, CUseeme, &td) email group discussions. Sites
constructed like this are said to be implementethertheory of constructivism. Once the
material distribution issue is resolved the issfieassessment becomes active. In real
classroom environment a teacher takes quizzes, shaner course works and
assignments. Again this could be done using chdtesnail capabilities of the system.
But how to keep track of the efforts put in by adgint to achieve the learning and ability
outcomes of the subject is not yet standardizedthBtmore, most sites are static in
nature as for as the organization of the courséeots is concerned. In this paper we will
try to address the issues of adaptive learningutiircstudent feedback. In the beginning
the theory of constructivism is explained then a&cdssion on learning through
constructivism, teaching, teaching / learning om tiieb and assessment is provided and
finally we propose our solution to the assessmemnt Beorganization of the course

contents, if deemed necessary by the tutor, adssing student’s performance.



20  Constructivism

Constructivist theory is highly promising for webged learning, from which many new
strategies are emerging. Constructivists propoaetkte construction for new knowledge
starts from one’s observations of events throught gxperiences one already has.
Learning something new involves changing the meaniof one’s previous
experiences[1]. However it can be debated thaéwuaodrtain conditions, absolutely new

concepts might have been developed instead ofrajtére old ones.

21 Learning: Individual and Social process.

Students decide what they need to learn by sefigrgonal learning goals. Students
construct for themselves meaningful knowledge assalt of their own activities and
interaction with others[2]. Learning strategiesluge library research, problem and case-
based learning, solving assignments and projecteupg work, discussions, and
fieldwork. On the contrary, classroom teaching &imulus to the student’s real learning
that mostly takes place outside formal classesthEBurunstructured (Constructivism)
classes with individualized activities, much disiae and optional attendance will
provide more chances of learning then traditionass room methods. Students engage
actively with the subject matter and transform niefermation into a form that makes
personal sense to them and connects with prior ladge. Students are placed

immediately into a realistic context with specif@aching provided as needed]3].

The constructionist model is learner-centered. Shelent must control the pace of
learning. The teacher acts as a moderator whatédes the process of learning. Students
learn better when they are allowed to discoverghioy themselves rather than being told
what to learn. Variations of the constructionistdty include the collaborative theory of
learning, and the cognitive information-processingdel of learning. Constructionism-
based theories are very popular and have triggaredradigm shift in the education
process towards a student-centered learning agprddms means that there should be
some contact between the teacher and the studetiidcachievement of learning and
ability outcomes of a subject. A leaner builds s/ knowledge by building up a

knowledge base according to a sequence that ssitehlearning process. Hence every



learner has a different experience of learning.eArier can acquire knowledge from

social interaction (social-constructivism) with eth[1].

According to different theories of learning, it ¢dbe summarized that the ability to
learn is the result of some sort of input and tleenstructing the meaning from it.
Learning consists both of constructing meaning @sstructing systems of meaning[4].
There could be many factors involved the proceskaing of learner e.g. language,

environment and the medium of communications.

22 Modern Styleof Learning

Learning is the integration of new knowledge/ bebiss into a framework and

subsequently recalling what is relevant in the appate situation. To understand
learning we must consider how new information ereed and the stage through which
new information is processed as it progresses fimmediate sensory experience to
long-term storage. It is also important to underdtaow novices and experts organize,
analyze, or encode, and then retrieve necessaprmation. Teaching consists of
organizing, planning, delivering and evaluating toatent of the subject area. Figure 1

shows the basic elements and their relation indaptive learning environment.
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Figure 1: Adaptive Learning methodology



Learning is contingent upon perception. It improwescept formation- the essential
element of human thought. Learning is benefitedni®mory and is achieved through

thoughtfulness and critical thinking[5].

2.3  Modern Style of Teaching

Teaching may best be defined as the organizatioheaiing. So the problem of
successful teaching is to organize learning fohewtic results. Teaching may be thought
of as the establishment of a situation in whiclsihoped and believed that effective
learning will take place. This situation is complied and made up of many parts, such as
the requirement of a learner, facilities (stategicpl time of meeting, books, aids, etc.),
orderly and understood procedures, rules for gopeimd finally an organizer who brings

these parts into a whole — in other words a teacher

Teaching is the organization of learning. Thusltofws that a teacher is essentially an
organizer. The task of any organizer is to enabbraaup and the individuals in it to
function effectively together for the achievemehai@ommon purpose. This is precisely

your proper role as a teacher[6].
24  Teaching/Learning on the Web

Presently, the course syllabus and handouts prouinlehe student are static in nature.
Once distributed, these documents cannot be chamgewdified, and also lack depth.
The topics to be covered may be listed in the eorgline, but including descriptions
makes the document lengthy and thus is rarely dbime.makes the course devoid of the
requisite flexibility. The costs of duplicating hdouts, syllabi, and assignments have
proven to be a burden. Sometimes logistical fagioesent a student from receiving an

assignment in time.

When course materials are placed on the Web, studan select a topic in the course
outline and look at the description of a topic, aequired reading assignments. Students
can select the exam schedule and look at the tapitsded for that exam. Assignments
and projects can be made available on-line on tM#WV Students can access class
materials at anytime and from anyplace (via a cdempusave or print handouts,

assignments, etc.



Instructors can easily change schedules in theskn®ndocuments and inform the

students for example via e-mail. Students can &ubonit assignments, projects and take-
home exams electronically. Alternatively, all thendouts and the hypermedia software
can be provided to the students on disk and theyboawse the course materials off-line

at their convenience.

Traditional course materials were rendered unusab&n the software package in which
they were created became obsolete. For examplegndobt prepared using an old
business graphics software cannot be used anynemaaube it is no longer available in
the office or classroom. Instructors also face fmois when the software package that

they use at home is not available in the office.

Web course materials are software and hardwarepa@mtient. Instructors can re-use
handouts and presentation materials that wereedesith old or incompatible software,
by converting them from the original format straigh a format that can be used on the

Web, for example GIF files. Browser software carubed across computer platforms.
25  Assessment of students

The Web-based informal assessment represents aiticegbehavior modification
technique designed to help students develop gdahgeehavior, planning and self-
monitoring and provides the opportunity for studemd master the concepts. For
example, students can regulate and monitor their learning throughout the course in a
sequential and constructive fashion as they respmmide questions and receive ongoing
feedback[7]. Students in a course are mostly asdess the basis of the question like
why, how what, etc. In this way a student can l@gd and ranked, which gives in turn
student a feedback for future improvements andieigés. There are various modes in
which a student can be assessed, such as written aRd quizzes, viva voce, projects,

lab reports, thesis, dissertation, self assessipeat,assessment and many more.
3.0 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 whichl &itl in developing a prototype and

online sites incorporating multimedia tools suclaadio, video and graphics, along with



the above mentioned aspects of education. Figulepicts the basic elements or our
model. This is a student centered model and theh&ss job along with providing
education, is to tune certain parameters, througtest's feedback, to describe what
next should be provided to the student.

Student ﬁ

Assessments

Selected Course Contents Evaluations
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Pre Requirements
Learning Ability Criteria
Domain Knowledge
Prior Training

«———Feedback

A

4

Contents:

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

Presentations (.ppt)

Figure 2:” Student Centered’ Model for Adaptive Leang

PBL utilizes student groups, but each group mentatso responsible for independent
research. Further, instructor scaffolding is coesafly less direct in problem-based
learning than in other constructivist models sushaachored instruction. Students are
allowed to struggle and induct their own mental eloof course concepts with only
occasional "life-lines" from the instructor whenncept processing falls off-track.
Problem-based learning is most similar to caseéassruction, but in its purest form,
PBL is more open-ended[8].



Constructivist teaching methods place respongihdit students for managing their own
learning while the teacher guides them and manthgéslearning environment. Students
are given tasks and opportunities, information weses and support, and encouraged to
construct their own knowledge structure which igdgd through feedback and revision.
Learning strategies include library research, mwbland case-based learning, doing
assignments and projects, group work, discussemms fieldwork. Classroom teaching is

a stimulus to the student's real learning that ipdaskes place outside formal classes|[9].
40  Proposed Website

Our proposed web site would be developed on this ba®oth the constructivism theory
and PBL. For the case study, Object Oriented Prognag courses like Java and C++
are inspected. The course contents are develop@dwoder assessment difficulty index
of easy, moderate and difficult (to be decidedHtmytutor). For example, topics in which
the syntax and the basics of a language are degussild be placed in easy difficulty
index category. Topics which discuss the use afaaly made utilities and supporting
files could be placed in the moderate difficultydéx. Finally, Difficult index could

encompass topics which are dependent on somesthgcts e.g. networks, videos, etc.

The difficulty index would be different for eachuwse according to targeted audience
and would be decided by tutor by allocating lessgofor topics that lie in the easy
level, average points for moderate level and marinpints for topics difficult index
level (a linear mechanism). Each topic taught wontdease learner’'s knowledge points
by a predefined increment. If a learner’'s knowlegdgmts match or come closer the tutor
defined outcome points of the course, a studentldvbe considered to have good
problem solving skills. If no one or only few cordeser to outcome points the tutor can

reorganize the course contents in the difficultyeix to achieve the expected outcomes.
41  Web Based implementation

The site currently is developed using the sende g2chnology (JSP). Tutors (authors of
course) and learners are asked to register theass@lva course. A profile is stored for
both. Along with, data fields are also provided &toring pre-requirements, learning

abilities, domain knowledge, prior training anddback received. At the backend Oracle



8i is used for the database, hence comprisingyihieal 3-tier web application. Options
for Live Video sessions and streaming the storetbwiclips are also provided. For
arranging Live Video sessions, we are using PolyCdiewStation FX which can
connect up to 200 users, with the data rate of psvVibhis equipment uses a built-in web
server to stream videos in .mov (QuickTime) format.the client site, QuickTime
viewer or Cisco IPtv can be used to view live visled~or interactive chats, we have
developed customized Java applets, where the eegisstudents can login in particular
class rooms. In the profile, student thumbnailyies of the students are also provided.

Tutor is responsible for organizing subject matsracording to the introduction of the
topic and the sub-topics in a particular lectuee @oss-referenced using hyperlinks on to
other web pages. Those sub-topics fall in the categ of explanations, examples,
guestions and references. It is the responsitofitthe tutor to develop and maintain the
formula by using the above mentioned entities,dcide whether a student is allowed to
proceed further. The development and study of fimisiula is beyond the scope of this
paper. Currently in our framework, we have adopiadar incremental method for
modifying difficulty index.

Each course on the site is created on the bastswske title. Followed by a topic and

sub-topics in a particular index of difficulty. Lieeers can navigate a topic using links on
a page for its sub-topic. Each link clicked incemsasa student’s points for directed
unsupervised activity. If a page is clicked from stub-topic it will not constitute to the

points of a student. Once the learner has finigikading through the topic, he/she can
check his/her skills by appearing in a quiz. Thered marks in the quiz are added to
already scored points through navigation of padéss way, students’ performance is

checked by comparing their old scores with theentrones.

At the end of the course a tutor can calculateatrerage of students performance, which
in turn will be matched with his expected points éach difficulty index. If there is any

difference found then the tutor can change thewmaitof difficulty index.

5.0 Conclusion and Future Aspects
The next step in this direction is to analyze @eahing pattern of a student over a period

of time by mining his/her performance through dattis will result in an improvement in



the customized delivery of course material to sttsleCurrently many researchers are
putting their efforts towards adaptive learning iesvment. So the results from our E-
learning framework will help to dynamically orgaeimotes according to student’s
learning abilities. This research is not limited text only but will also incorporate
extensive research in voice and video for semdhtioaganized content-based retrieval.
This will aid in conducting online lectures to silae a real-world classroom

environment

The paper has considered theoretical and resessuks associated with design and use
of an E-learning framework. Overall this study Hasnd evidence that an E-learning
framework incorporating adaptive learning techngjués models and architectures for
WWW, provide more help to students for learningntbraditional systems.
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