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ABSTRACT
Abstract of thesis presented to the Senate of Universiti Putra Malaysia in

fulfillment of the requirements for the degree of Master of Science.

WEB ACCESS ANALYSER FOR
DISTANCE EDUCATION ENVIRONMENT
By
RODZIAH BT. HJ. ATAN

August 1998

Chairman: Dr. Md Yazid Mohd Saman

Faculty: Science and Environmental Studies

Distance Education implementation has been greatly influenced by the changing
of the current sophisticated technologies. Internet and World Wide Web (WWW) have
enabled the rapid growth of distance education technology. The Internet is a huge
database that connects most of the information source centers worldwide. This

technology is equipped with the existence of WWW that ease accesses to the sources.

With these technologies, distance education can be implemented properly. An

approach been developed is the implementation of distance education through WWW.

Learning modules are kept in a Web server while the student can access the

X1l



modules from scattered terminals linked to the server via the network. It is a method of

module delivery to the students that which are easier and faster.

Even though distance education requires individual capability to manage the
time and learning effort, the educators still have the responsibilities in evaluating their
students’ achievements. It is easier to evaluate on-campus students compared to
distance learners. If the educators can evaluate on-campus students through their
attendance and work performance, an appropriate approach to evaluate out-campus

students’ effort and commitment is necessary.

There is a file that is specially created by a Web server which keeps and lists all
access requests and transaction information made to the files kept within the server.
This particular file is known as an “access_log” file. There has been a substantial effort
to manipulate the file, for example, this study used “access_log” file to filter out
information to produce students’ distance module access statistics which is able to
assist distance educators to evaluate distance students’ commitment as well as to

measure modules’ design efficiency.

Access restriction is one of the lightest security alert approaches used by a Web
server. The study of module access analysis has adopted this approach as its main
processing attribute. The study intends to peel the problems regarding learning module

efficiency and distance students’ commitment measurements through statistical access

analysis approach.
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ABSTRAK
Abstrak tesis yang dikemukakan kepada Senat Universiti Putra Malaysia

sebagai memenuhi keperluan untuk ijazah Master Sains.

PENGANALISIS CAPAIAN “WEB”
BAGI PERSEKITARAN PENDIDIKAN JARAK JAUH
Oleh
RODZIAH BT. HJ. ATAN

Ogos 1998

Pengerusi: Dr. Md Yazid Mohd Saman

Fakulti: Sains dan Pengajian Alam Sekitar

Perlaksanaan Pendidikan Jarak Jauh atau PJJ telah banyak dipengaruhi oleh
perubahan arus teknologi canggih masakini. Pengenalan kepada “Internet” dan “World
Wide Web” (WWW) telah membantu perkembangan teknologi pendidikan jarak jauh.
Internet merupakan pangkalan data yang menghubungkan pusat-pusat sumber
maklumat di seluruh dunia. Teknologi ini telah diperlengkapkan lagi dengan kewujudan

WWW yang memudahkan pencapaian sumber dilakukan.

Dengan teknologi ini, kaedah Pendidikan Jarak Jauh (PJJ) dapat dilaksanakan
dengan lebih sempurna.  Satu kaedah yang sedang giat dibangunkan adalah

perlaksanaan PJJ melalui WWW. Modul pembelajaran disimpan di dalam pelayan

Xiv



Web manakala capaian pelajar dilakukan ke modul-modul ini melalui terminal-terminal
pelanggan dari serata tempat yang disambungkan ke pelayan tersebut melalui jaringan.

Ia merupakan pendekatan mod penghantaran modul kepada pelajar yang lebih mudah

dan cepat.

Walaupun pembelajaran jarak jauh memerlukan kepakaran individu dalam
mengurus masa dan usaha pembelajaran masing-masing, namun begitu para pengajar
juga tidak terlepas daripada tanggungjawab untuk menilai pencapaian pelajar-pelajar
mereka. Penilaian dapat dilaksanakan dengan mudah jika pelajar tersebut berada di
dalam kampus tetapi agak sukar untuk merealisasikan perlaksanaannya bagi pelajar di
luar kampus. Sekiranya pengajar menilai komitmen pelajar dalam kampus melalui
kehadiran dan hasil kerja yang dilakukan, satu kaedah yang tertentu adalah perlu untuk

menilai daya usaha dan komitmen para pelajar luar kampus.

Terdapat satu fail yang dibina secara khusus oleh pelayan Web bagi menyimpan
serta menyenarai kesemua maklumat permintaan dan perpindahan capaian fail yang
disimpan di dalamnya. Fail penyimpanan data ini dikenali sebagai fail “access log”.
Terdapat banyak usaha dilakukan bagi memanipulasi fail ini, antaranya, kajian ini telah
menggunakan fail “access_log” untuk mencerna maklumat bagi menghasilkan statistik
capaian pelajar terhadap modul pembelajaran jarak jauh bagi membantu pengajar jarak
jauh menilai komitmen yang ditunjukkan oleh pelajar jarak jauh disamping menjadi

pengukur keberkesanan rekabentuk modul.



Kekangan capaian adalah merupakan satu pendekatan keselamatan yang paling
longgar digunakan di dalam pelayan Web. Kajian ke atas analisis capaian modul telah
mengadaptasi pendekatan ini sebagai satu atribut yang terpenting di dalam
pemprosesannya. Kajian ini bertujuan untuk mengupas permasalahan penilaian tahap
keberkesanan modul pengajaran dan komitmen pelajar jarak jauh melalui kaedah analisis

statistik capaian modul pembelajaran.



CHAPTER 1

INTRODUCTION

Summarised and visualised data is more easily understandable than browsing
through a collection of raw data. An analysis system for Web accesses is one way of
summarising and visualising a collection of data. This approach is adapted by
various programs emerged to provide statistical analysis of World Wide Web
(WWW) access log. These programs are used to list the occurrence of accesses in a
detailed and easy to view form. A fully utilised network resource can lead to the

development of a useful access analysis system.

Distance Education has evolved for many years. Technological advancement
in computing and networking has changed the implementation of distance education
these days. Web pages are been widely used by many universities and open learning
institutions as a transmission medium for course materials. It is beneficial to
visualise accesses made by the students. A better understanding of student’s access
behaviour can lead to a more efficient evaluation of the student’s achievement and

materials published.



Distance Education Technology

Recent years have seen rapid development in information technology. Many
applications were build, used and maintained in a globally networked environment.
Distance Education is not a new thing in educational theory. It was considered born
in year 1892 when the University of Wisconsin used the term in its correspondence

courses catalogue.

Distance education technologies are expanding at an extremely rapid rate due
to the fast sophistication of computer and information technology systems (Sherry,
1996). The technologies employed by a particular distance learning system have a
direct impact on the number of sites supported, the instructional media supported, the
nature of the interaction, the level of quality, the type of system whether it is private

or public and the security and confidentiality (Umich, 1995).

The main objective of distance education is to allow students remotely sited to
access course materials. These materials are extracted and understood in their own
way to add the knowledge to be tested at the end of semester. New technology has
enabled these materials to be passed world-wide. It is the intention of the designers
of the World Wide Web (WWW) to provide accesses to the information resources of
the Internet through easy-to-use software which operated in a consistent manners
(Berners-Lee, 1992). Whilst these were achieved, the implementation of the Web

pages has changed the traditional approach of distance education, i.e. from sending
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materials to the students by mail to accesses to the materials using computers linked

to the materials kept in the server

The World Wide Web or the WWW is a world wide string of computer
databases which use a common information retrieval architecture It also offers a
means of transparently transporting all forms of data, (ie video, text and image)
concurrently Integrating the use of the Web into distance education has more to
offer than simply fast data transmission It offers more convenience in
communication for those who have access (Ferguson, 1996) Modern technology
supports a wide range of interactive communication between the instructors and the
students Teleconferencing, chat and CUSeeMe, are a few examples of the facilities

supported by the technology

In investigating the student access towards the materials, there is a log file that
logs all the transactions done by the students  The National Centre for
Supercomputing Application’s (NCSA’s) HTTP 1 0 server has created default file
called access log file which records relevant data into formatted fields This file is
useful in many ways to track user access behaviour Various applications manipulate
this file to solve various series of problems The sample log entry below shows a line

of data stated in an access_log common file format

202 184 29 128 - - [15/0ct/1997 11 29 50 -0800 “GET /~rodziah/const/mainmenu html HTTP/1 0" 200 3452

202 184 29 128 - gee [15/0Oct/1997 11 29 50 -0800 “GET /~rodziah/const/mainmenu html HTTP/1 0" 200 3452

the authentication name field (the 31 field)
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The third field of the entry represents the authentication user name. The dash

means that no entry was made to that particular field. Most WWW page developers
ignore the field and it is most probably because they do not want to authenticate
accesses to the sites. It is different when implementing access analysing system for
distance education environment. The users have to be authenticated so that they can

be traced individually and this is the main objective of the study.

Problem Statement

All successful distance education has to overcome the problems associated
with the instructor and the student being separated by geographical distance
(Ferguson, 1996). This distance complicates building a trustful and constructive
student-teacher relationship. The initiation of distance education must include the
transition from teacher-centred to student-centred instruction, support of faculty, and
the knowledge of how to restructure the coursework to meet the needs of the new
world-cohort of learners (Parker, 1996). This gives the distance students chances to

examine thinking and learning processes.

Even though the paradigm has changed from teacher-centred to student-
centred learning, the teachers still have to do their usual monitoring task. This is to
ensure that the students were on the right track. It was stated by Parker (Parker,
1996) that “the syllabus of distance course must become the road map and the student

become the driver when instruction is mediated by technology”.
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Although there are continuous academic evaluation for student’s
achievements, it is still not enough. Distance educators should not jump to the
conclusion over their students by using the academically evaluated results only.
Harrington-Luker as cited by Aloia (Aloia, et al., 1996) said that, “we have learned
that you have to encourage learning by doing, that the learning has to be relevant to
classroom experience and that you need to model good practice”. The statement

shows that distance educator is more than just a module writer.

As part of distance students’ evaluation process, measuring students’
commitment, and planning and evaluating distance modules, it is essential to study
students’ module accesses traffic. There are systems built to summarise accesses
made to a collection or particular server, but none were built to particularly to solve
distance education material access behaviour. It is believed that there exist a relation
between student access behaviour with the understanding level and the effectiveness

of the learning modules.

In addition to the students’ formal academic evaluation process, there are
several issues that should be discussed. In dealing with distance learning
environment, it is normal when people ask questions on the effectiveness of
Internetly-published distance education material. There are also question regarding
the performance of a student compared to the learning material pages, and the
criterion of a well-designed Web page to meet the highest understanding level of the

students. These questions are simple but it takes some time before they can be

answered.
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The initial step is to plot the students’ access behaviour. Students’ access
behaviour covers questions of the accesses capacity made by the students to the
materials published, who has made the most access, what is the rate of bytes
transferred per student access, or what is the time most accesses are made. Distance
educators also need to know how their module is being utilised, does the module can
easily be understood or does the module is being heavily downloaded due to the
many graphics been presented. These questions require an access analyser to give

accurate answers.

Objectives of the Study

The main objective of the study is to develop an analysing system for distance
education materials access. The system developed will summarise and generate

statistical reports of accesses made to the learning modules.

Upon achieving the objective, several other important issues are also been
studied. The issues covered are the study on distance education implementation over
the WWW and the identification of access information to be analysed. The access
analyser system for distance education course materials generates and displays
statistics based on individual access. User identification is the key information to be

processed by the system.

Economic factors and user identification are two main reasons for the

implementation of user authentication. User access restriction has been embedded to
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most distance education modules to identify users through their username. Access
restriction is also important in the system as it produce user identification field in

access_log file.

Problem Solution

The main focus of the study is to analyse accesses of students to a particular
course material and produce statistics out of the analysis. Traditional approach of
evaluating students’ achievement based only from marks and grades that the students
get. The evaluation approach can be enhanced with access statistics of a particular
student. The access statistic of a particular student to a particular subject will give a

wider range of evaluation input.

To generate a particular person’s access behaviour statistic to a document, a
unique field that can differentiate a user from another should be identified. The study
upon NCSA'’s server access log file shows that user login identification is stored
every time an authenticated user accesses a restricted document. The authenticated

user login is a unique attribute to be analysed by the system.

User access restriction is embedded to distance module subjects. The
embedded function is vital for further processing events as it supply login information

data in access_log file. The field will be the key data throughout the access analysis

process.
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The system is developed using a programming language suitable for text
manipulation and report generation. The language used is Perl programming

language. Perl offers many features for data processing and report generating.

Thesis Overview

The thesis is organised in such a way so that the reader can get clear view
over the objectives of the study. The current chapter gives a brief introduction about
distance education and how technological growth has changed the approach of
delivering learning materials to remotely sited students. It is also focused on the use
of Web pages as the main delivering method. Then, there are issues concerning the
instructors’ responsibility over guiding their learners. The instructors have to aware
of the contents of their materials. They should know how their materials were
utilised and they also should know the correlation between students’ achievements
and the modules they have created. These need to be solved by visualising the trend

of students’ access traffic. This is the main starting point of the purpose for the study.

The next chapter describes literature surveys and background study on related
work. It summarised the problems to be solved and the approaches taken by the
systems. These works are then synthesised to show their strengths and how these
systems are not suitable to solve the stated objectives of this study. The background
study also covers the example of system development methodology adapted by the

systems and some explanation on the terms and concepts used by the systems.



