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University Needs

As common requirements of a computer assisted learning system, we want a tool that
is easy to use —for the teacher to organize the teaching material, and for students to
learn individually or in a group. Not only for the current teaching material but also for
further developments. LMS (Learning Management System) aims to develop a
system that presents the teaching material in the correct form and sequence, helps
students to get the proper content that meets their needs, and suggests for further
steps in the learning processes.

In a university, there are some faculties that provide courses serving students from
different faculties. For example, a mathematics department provides mathematics
courses for engineering students, computer science students, or physics students.
Students from different faculties have been registered as users in the department,
whereas their personal information has already been recorded in their original
department.

Repeated information still occurs as long as there is no cooperation between faculties,
or there is no central department such as a computer centre that takes the
responsibility of maintaining students’ information. Moreover, students may want to
access some teaching material across the servers in different faculties. For example,
engineering students want to process MatLab software on the science faculty server,
computer science students want to study in-depth in electronics at physics
department.

Therefore, providing the teaching material, which works on a single computer system,
is not flexible in practice. A university needs infrastructure that allows servers to
communicate with each other in order to share, or exchange students' information and
teaching material.
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The Pilot Prototype: EKS Tool

As the teaching material can be kept on heterogeneous servers, each topic in the
teaching material can refer to different servers in the system and has clearly self-
contained objective. A single server might be easier to manage but it involves higher
risks in terms of data security. Therefore, the pilot prototype is designed to be a
distributed system.

Each server in the system is independent and has either the same or different function
from others. Servers are classified into two types:

1. Mediator server that acts as a portal for all users and passes a service function
number and parameters to service servers;

2. Service servers that serve as the service functions specified; they are further
classified into two types:

2.1 Content servers that contain teaching material and also maintain the changing
of the content and keep records of events in learning process;

2.2 Query server that processes records of events and produces useful reports for
the teacher.

Because of the transport layer of the Java RMI architecture, each server can
communicate to others by calling the service name that has been registered as a
remote object. Once the remote object is called, it means it is invoked to serve its
client. In other words, all servers in the system communicate to each other through
the middle mediator or a middleware.

System Architecture

f remote call
Student

Mediator
Server

t

Teacher

Initially, all servers have registered their services to the distributed system. Then the
user interface for the teacher and students calls the mediator server remotely. Each
service server has its own local database. It is a 3-tier architecture implemented by
JSP, Java Beans, and MySQL as shown on the figure below.?
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The Teaching Material

The EKS tool aims to provide a web-based tool that encourages and supports the
teacher to improve and enlarge the teaching material. Therefore, we start our
examination with the way teaching material is organized.

How to organize the material?

In order to organize the teaching material, if one topic is considered as the smallest
unit of teaching material, one lecture might compose of one topic or several topics
and each topic has clearly self-contained objective. There might be one keyword or
more that link two topics together. A keyword is part of the topic.
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Each topic semantically links to one or many topics by keyword. This structure
allows students to select the topic in two ways:

1) Selecting the topic using topic name

Topic 1 is related to topic 2 and topic 4.

If the student selects topic 1, the system will also suggest other topics which
are related to topic 1; these are topic 2 and topic 4.

2) Selecting the topic using keyword

select lesson
uging keywordlb

If the student selects lesson using keyword1b, as shown on the diagram, he
or she will get choices: topic 1, topic 2, topic 3, and topic 4 because all of
them are related to keyword1b.

The diagram can be organized according to the relationship of topics and can be
reorganized again and again after the teacher has made a decision using reports,
generated by the system.
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Learning Dependency

Even though students are allowed to pick up any topic independently, there are some
topics that have to be learned before moving to others, because they will be applied in
the later topics.

A learning flow is defined by a transition diagram as in the example below.

Therefore, students are suggested what topic(s) they should study before studying the
topic they want. Also, the teacher is warned if the student tries to create a dependency
loop.

Screen Shots

Web-based Interface

EKS contains teaching material of module CS123 Functional Programming taught by
Dr. Steve Matthews, Department of Computer Science, The University of Warwick,
in 2002. A module is a course that consists of several subjects. A subject consists of
several topics, which are self-contained learning units. At the main page, there are
menus for the teacher and the students.

ELEST

e+ Teacherbdainbdenu
. Studentbdain bienu
e AboutEES Project
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Teacher Menus

There are three main menus for the teacher.

# . Module Managerment

# . Eevnword Management
. iew Pepords

. showlistof subjects . Create new subject

t» showlist of topics . create newtopic
e showlistof prerequisites W e define prersguisite

# . show list of exercises . Create exercises
. creste objective . update topic

.+ delete topic

Module Management. The teacher starts to prepare the teaching material from
creating the subjects and topics.

How many subjects would you like to create?
|4 {max 20 subjects)

Mo. Subject Name

0 IElasic concepts

1 |Recursion

2 |Types

3 |Higher0rderFuctiDns

create subject
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For each subject, the teacher creates topics.

Please choose subject which you would like to create topics
& Basic concepts
C Higher Order Fuctions
" Recursion
C Types
How many topics would you like to create?:
4

Success, You have insert these records

Module: ©5123

Subjects:

Basic concepts

Recursion

Types

Higher Order Fuctions

Please create topic(s) for the subject(s) here

The teacher inputs the URL of the topic web page.

Mo, Topic Name Topic URL {do not put hitp:)

1] |Ie:tureT Iwww.d:s.wanmck.ac.ukf”sgm!cs123,’\8:{1.pdf
1 IIedure2 Iwww.dcs.war\n\f\ck.ac.ulq’"sgm/cs123{\ecj2.pdf
? |Ie:tur53 |www.d:s.wanmck.ac.uk-’”sgm!cs123,’\9:{3.pdf
3 |Ie:ture4 Iwww.dcs.wanvwck.ac.ukfmsgm/cs123{\ecj4.pdf

Success, You have insert these records
Module: TS5123
Subject: Basic concepts
Topics:
lecture
lecture2
lecture3
lecturad
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Then the teacher defines prerequisite topic(s). There is one or more prerequisite
topic(s) of one particular topic.

Please choose a topic name Please choose prerequisites for C5123-Basic concepts-lectured
 CS123-Basic concepts-lectre;. ONe fopic could have one or many prerequisites (default = none.
¥ C5123-Basic concepts-lecturel

¥ C5123-Basic concepts-lecture2
7 C5123-Basic concepts-lecture3
" Ccs123-Rasic concepts-lectured

" £5123-Basic concepts-lecture?
# £5123-Basic concepts-lectured
" £5123-Basic concepts-lectured
' C5123-Recursion-lecture10

" £5123-Recursion-lectures 7 Cs123-Recursion-lectre10

" C5123-Recursion-lecturet
" C5123-Recursion-lecture?
" CS123-Recursion-lectures
" £5123-Recursion-lectured

7 cs123-Recursionlectures
™ C5123-Recursion-lectures
M cs123-Recursion-lecture?
7 Cs123-Recursion-lectures

' £5173-Types-lecture1l 7 Cs123-Recursionlectured

' £5123-Types-lecture12
' £5123-Types-lecture13
 £5123-Types-lecture14
 £5123-Types-lecturels
' C5123-Types-lecture16

subrn

7 CcS5123-Types-lecture11
7 C5123-Types-lecture 12
7 C5123-Types-lecture13
7 C5123-Types-lecture14
7 CcS123-Types-lecture 15
7 C5123-Types-lecture16

submit |

If the teacher tries to make a loop of dependency, the system will give the message.

Error Catchzz, please check the prerequisite of topics again
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Keyword Management. The teacher creates a keyword and defines topic(s) that the
keyword is embedded in.

Please Input Keyword {masx 255 chars)

Iexpressians

Flease select topic(s) the keyword will be embeded in

¥ C5123-Basic conceptsdectural
¥ C5123-Basic conceptsdectural
V¥ C3123-Basic conceptsdectured
¥ C5123-Basic conceptsdecturad
[T CS123-Fecursiondecture1l

[T CS123-Recursionlectures

[T CS123-Recursionlecturel

[T CS123-Recursion-lecture?

Keyword, Topic

expressions, C5123-Basic concepts-lecturel
expressions. C5123-Basic concepts-lecture?
expressions, C5123-Basic concepts-lecture3
expressions, C5123-Basic concepts-lectured
partioning. C3123-Fecursion-lecture10
partioning, CE123-FRecursion-lectureb
parioning, C5123-Fecursion-lectureb
partioning. C3123-Fecursion-lecture?
partioning, CE123-Recursion-lectured
pationing. C5123-Fecursion-lectured

View Reports. In the pilot prototype, the system provides reports of access frequency
of each topic, students’ contribution in each topic and from each student.

EKS Home => Teacher Main Menu => View Report: 5123

. Access Frequency in Each Topic
# o Students' Contribution in Each Topic

# . Students' Contribution from Each Studend
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After managing teaching material and allowing students to study online, the teacher
can view reports provided by the system.

Basic concepts-lecturel 3
Basic conceptslecturel W1
Basic concepts-lecture2 1
Recursion-lectureb 2
Fecursion-lectureb |}
Recursion-lecturet 1

N contributed

wisited
N studied

The teacher gives points to students' contribution.

\usrld\ date/time contribution text

student | 2003-11-10 13:26:56 | what is relationship between expression and type? | give points
student | 2003-11-1013:33:47 | | dao not understand the meaning of recursion give poirts
wasana | 2003-11-1013:58:36 | What is types? give points

usrld: student
contribution: | do not understand the meaning of recursion
Please give point:

|5
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Student Menus

Students have to login to the system so that the system can keep track on what
students have done and also that the system knows what machine students are using.

#. Login #- Student Main Menu
WASAMNS

user id: Iwasana . Study
password: I***| W . My Points

=> Redister ac a news user << —a
. L Question of the Day

question in focus posted by the teacher
&

f\v Annoucement

annoucement from module manager

Student Study Main Page. Students can visit the page, contribute, or do exercise. If
they have no idea which topic should be picked up, they can input a keyword and
search for topic(s) related to the keyword.

W coio9-pasic concepts-lecturel  « confribute « do exercise 3 visited 1 studied 1 contributed
®e co129-pasic concepts-lecture?  « confribute « do exercise 1 wvisited O studied O confributed
®e c5103-pasic concepts-lecture® e contribute e do exercise 0 visited 0 studied 0 contributed
®e co129-pasic concepts-lectured  « confribute « do exercise O visited O studied O confributed
® e c5i03-Recursion-lecturell - confribute - do exercise O visited O studied 0 contributed
®e CS123-Recursion-lectreS e confribute - doexercise 2 visited 1 studied 0 contributed

®e coio3-Recursion-lectured « confrioute e do exercise 1 visited O studied 0 contributed

® e CS123-Recursion-lectre? - confribute - doexercise O visited O studied 0 cantributed

® - co1o9-Recursion-lechire8 e contribute « do exercise O visited O studied 0 contributed

® e CS123-Recursion-lectreS - confribute - doexercise O visited O studied 0 cantribuited

W+ co109-Types-lechrell e confribute » do exercise O visited O studied 0 contributed

& CS123-Types-lecturel? confribute = do exercise O wisited 0 studied 0 contributed

W+ co109-Types-lechirel3 e contribute » do exercise O visited O studied 0 contributed

& CS123-Types-lectureld = contribute = do exercise O wisited 0 studied 0 contributed

®e Co103 Types-lecturelS « conribute  « do ewercise 0 visited 0 studied 0 contributed

& CS123-Types-lectureld e contribute = do exercise O wisited 0 studied 0 contributed

Search by kenword

[
submit

Show List of Keywords

Let's collect your points 11 prize
By Contributing to the topics OR Doing the exercises
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Students look at the topic page which is composed of objective, prerequisite, and

keyword(s) embedded in the topic. If they are interested to study this topic, they will
click the 'study' button.

Student Main Menu =3 Study == Topic: C5123-Basic concepts-lecture2
WESANA

% -0bjective
ro objective defined

.+ ou need to study this topic(s) before study C5123-Basic concepts-lecture2
£5123-Basic concepts-lecturel

®e| st of keyword(s) embeded In topic C5123-Basic concepts-lecture?
expressions

study

At the topic page, students' activity was recorded as “visited.” After clicking the
'study’ button, the activity is “studied.” All activities are recorded by the system.

Students' Contribution. If students contribute to the system, they can check their
points later after the teacher has checked their contribution and has given them points.

Please type In your contribution

what s relationship betwesn expression and t\fpe?\ =
[

% Thank you very much for your contribution,
You may check vour points later from the main page

Student Main Menu => My Points & Coins

Wasana

Let's collect more Il prize

® - Points: 0
® e Silver Cains:
®+ Golden Cains: 0

The prize might be a bar of chocolate.
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Conclusions and Further Work

EKS is a pilot prototype implemented by JSP, Java Beans, and MySQL in a
distributed system that aims to demonstrate how teacher and students work together
in order to improve teaching material. EKS is based on a distributed computing
technology that makes the system flexible in the sense of adding more functions to the
system by other developers because the EKS architecture allows that, for example,
adding more service servers or even mediator servers.

The system allows students to study independently on their own pace and provides
useful reports to the teacher so that he or she knows what has happened in the
learning process and makes decision on how to adjust the teaching material according
to students’ needs.

The system needs to be further improved by adding more functions for both the
teacher and students. Also, security should be further considered.

Notes:

For basic definitions the reader may refer to the ADL section of the International
Relations and Security Network website, <http://www.isn.ethz.ch/elearning/adl/> (7 May
2004).

2 “The ‘Dispatcher’ Approach,” Architecture Part 5, in Karl Avedal, et al., Professional
JSP: Using JavaServer Pages, Servlets, EJB, JNDI, JDBC, XML, XSLT, and WML
(Visualsoft UK, 2000), <http://tutorials.beginners.co.uk/read/id/239> (7 May 2004).
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