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Abstract

The purpose of this research is for the establishment of Ubiquitous learning (U-learning)
based synchronous, asynchronous and hybrid mode. This paper proposed the implementation
of learning between student and teacher of service provider in u-space, which is not limited to
traditional e-learning system. Student-focused testing services include: excellent test paper
creation/deletion/registration; 7 phase framework; database development; and PDA page
design. This system allows students to be supported with an electronic input, authentication,
distribution, monitor, gathering, grading and inquiring phase and supports learning session
dependent multicasting. The devices used include PDAs, mobile phones, portable computers
and tablet PDAs. This system is to become a more capable student learning environment so
that student can get student’s learning done more efficiently. The development of a ubiquitous
learning environment combines the advantages of an adaptive learning environment with the
benefits of ubiquitous computing and the flexibility of mobile devices.

Keywords: Ubiquitous learning environment, input window, authentication, distribution, monitoring,
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1. Introduction

Various e-learning systems have been developed in the past decade; the majority of these
systems are implemented either with client-server architecture or are centralized server based.
The client-server and centralized server approaches are metaphors of student-teacher and
repository centric which reflect real world learning scenarios in which teachers act as the
content producers while students act as the content consumers[10][17].

M-learning is often thought of as a form of e-learning, but it would be more correctly
defined as a part, or sub-level, of e-learning. They believe m-learning is a new stage in the
progress of e-learning and that it resides within its boundaries[9]. M-learning is not only
wireless or Internet based e-learning but should include the anytime/any place concept
without permanent connection to physical networks. The advantages of m-learning compared
to e-learning include: flexibility, cost, size, ease of use and timely application. The devices
used include PDAs, mobile phones, portable computers and tablet PDAS[9].

The ubiquitous learning environment provides an interoperable, pervasive, and seamless
learning architecture to connect, integrate, and share three major dimensions of learning
resources: learning collaborators, learning contents, and learning services[5] [14] [21].
Ubiquitous learning is characterized by providing intuitive ways for identifying right
collaborators, right contents and right services in the right place at the right time based on
students surrounding context such as where and when the students are (time and space), what
the learning resources and services available for the students, and who are the learning
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collaborators that match the students’ needs [6] [7] [13]. As a result, the effectiveness and
efficiency of ubiquitous learning heavily relies on the surrounding context of students[4].

Ubiquitous learning is more than just the latest educational idea or method. At its core the
term conveys a vision of learning which is connected across all the stages on which we play
out our lives. Learning occurs not just in classrooms, but in the home, the workplace, the
playground, the library, museum, and in our daily interactions with others[2]. Ubiquitous
learning is an extension of the idea of ubiquitous computing, a term which describes the
pervasive presence of computers in our learning. Ubiquitous learning is a new educational
paradigm made possible in part by the affordances of multi-media. Indeed, educational
institutions at every level have proven quite effective at adapting these new resources to their
conventional practices and contents.

This system is an environment supporting student learning using digital media in a
geographically distributed environment. Student test plays an important role of within the U-
learning, so learning system must be designed to satisfy several key requirements. These key
requirements are derived from multimedia application development platform base which is
interfaced with computer engineering, computer network technology, CSCW (Computer-
Supported Cooperative Work) technology[20], and education engineering[18]. This
environment proposed the implementation of student learning between students within
campus/at home and teacher of content producer in u-space, which is not limited to traditional
learning system. Indeed it seeks to enhance it by providing the audio/video/chatting for
asynchronous and on-going interaction. It needs to be properly guided or monitored in order
to produce the preferred results.

In case of a synchronous mode, this system designed to include audio/video/chatting
control to conduct on-line examinations monitoring. The primary aim of synchronous mode is
to provide students with an interactive environment to supplement classroom experience. In
case of an asynchronous mode, the system is designed to include a test paper editor to
conduct on-line examination test paper. It may also be used for complete course training,
including examination from a remote site.

A student is free to take the examination at any time within a specified time frame.
Student-focused testing services include: excellent test paper creation/deletion/registration; 7
phase framework development (input, authentication, distribution, monitor, gathering,
grading and inquiring phase); database development; and PDA page design. This system is to
become a more capable student learning environment so that student can get student’s
learning done more efficiently.

2. Ubiquitous Environment

This system is an environment supporting student learning using digital media in a
geographically distributed environment. This system is defined with the following elements:
Content Producer System, Service Provider System, and Content Consumer System. Figure 1
shows the configuration of the u-learning on ubiquitous learning environment. Various
devices such as PDA and mobile phones are equipped with different hardware and software
constraints. Hardware constraints can be used to describe device hardware capabilities such as
platform, CPU speed, memory size, screen size and resolution. Software constraints can be
used to describe device software capabilities such as operating system, browser, playable
media type and resolution[17].
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Components of the ubiquitous ULE(learning environment) include[9]:

Microprocessors with memory will be embedded in every object/device. The information
each microprocessor will hold will be about the object. When a student approaches, the sensor
detects their presence and will start relaying information to the student's PDA.

Server Module will include the Server, the Educational Strategies Unit and a Database. The
server manages the network resources. The Educational Strategies Unit allows for the
application of strategies to reinforce and aid student understanding through interaction and
feedback. It analyses student responses to short quiz questions and returns more information
or information in a different form when needed. DB stores all the data about the
objects/devices, the users and the interactions that occur.

Wireless technology will be in the form of Bluetooth and WiFi. The Bluetooth has weak
signal strength, uses little power and covers a relatively short distance. Its low power
consumption and ability to communicate with many devices is extremely beneficial when
using handheld devices. The WiFi has a range and speed which surpasses that of Bluetooth. It
is compatible with any brand of Access Point and client hardware built to the WiFi standard.

Sensors will be used to detect any changes in surroundings. These will be placed adjacent
to the objects/devices and will be used to recognise the presence of students. The sensors used
will include proximity, to detect movement, and light, to detect changes in light intensity. The
Server Module tracks and locates each student within the u-space by the use of sensors. When
a student approaches an object, sensors wirelessly access the intranet and ULE Server Module
and transmit information about the object.

Content Service Content
Producer Provider Consumer
R

!
IR

>

Figure 1. Configuration of the u-learning on ULE

2.1. Content Producer System
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Content Producer (CP) presents information in an interactive and informative way. CP is
an ULE server might include: test information table, teacher information table, test paper
form table, student information table, examination table and subject table. The development
of learning content based on such technology as graphics, image, voice, and video has
become the resource for student learning service. CP provides a various function: creating and
modifying a database structure, and adding, editing, deleting, and retrieving records through
querying, and, working with multiple tables in both queries and reports. CP is also include
generating links, creating tables, capturing data using HTML forms, accessing JAVA and
JAVA scripts. Structured presentation of test paper form is determined by teacher. The
instructional objectives, process, and methodologies are used to the test paper. A test paper is
highly refined student-centered a test paper methodology ensures understanding of subject
concepts and features.

The teacher prepares a test paper using the various tools (MS WORD, HTML,
PowerPoint, Authorware, etc) to create, edit and format a document and a test paper is kept in
the ULE server. CP also provides an editor form make anyone facilitating. It is possible to
compose test material using the document editor. The material is converted to hypertext
markup language automatically. In case of asynchronous mode, CP provides a subject
learning content, feedback, and learning phase on demand from the student. Proper links has
to be provided as the reference materials. Links and references to internal and external sites
can also be provided.

2.2. Service Provider

Service Provider (SP) consists of various mode: synchronous learning mode, asynchronous
learning mode, and hybrid learning mode. SP proposed the implementation of student
learning system between student within campus/at home and teacher in u-space, which is not
limited to traditional educational system. SP supports the creation and deletion of the service
object for media use, media sharing between remote students. Media Services limit the
service by hardware constraint. In testing time, the system supports audio/video/chatting
control for effective communication of the students with the teacher.

2.3. Content Consumer

Content Consumer (CC) is in charge of data transportation among PDA in distributed
environment. CC creates the network connection, which altogether form a collaboration work,
destroys and performs the functions controlling the QOS by detaching the network load. CC
simulates multiple-point connection using stream and multiple applications share the same
network connection. CC offers students the opportunity to increase the effect of their
implements using the latest in multimedia technology, equipment and testing.

3. U-Learning Module

In this paper, we will focus on three aspects, PDA-supported student learning, test process
phase. This module presents an input, authentication, distribution, monitoring, gathering,
grading and inquiring phase to develop an inspecting and participating technology in an U-
learning environment. This module is seek for the technology of face-to-face contact between
the teacher and students. Figure 2 shows the U-test process phase.
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The main characteristics of ubiquitous learning are shown as follows [23].

Permanency: Students can never lose their work unless it is purposefully deleted. In
addition, all the learning processes are recorded continuously in everyday.

Accessibility: Students have access to their documents, data, or videos from anywhere.
That information is provided based on their requests. Therefore, the learning involved is self-
directed.

Immediacy: Wherever students are, they can get any information immediately. Therefore
students can solve problems quickly. Otherwise, the student may record the questions and
look for the answer later.

Interactivity: Students can interact with experts, teachers, or peers in the form of
synchronies or asynchronous communication. Hence, the experts are more reachable and the
knowledge is more available.

Situation of instructional activities: The learning could be embedded in our daily life. The
problems encountered as well as the knowledge required are all presented in the nature and
authentic forms. It helps students notice the features of problem situations that make
particular actions relevant.

Adaptability: Students can get the right information at the right place with the right way.
Moreover, ubiquitous learning can be CSCL environments that focus on the socio-
cognitive[1] process of social knowledge building and sharing.

LogIn

Stu denl® button
Teachelﬁ button

Teacher | Student
1D, Password 1D, Password
screen screen
Main Menu Main Menu
screen screen

Input || Authen. || Distribul| Monitor|| Gather || Grading|| Inquire|| Search || Answer|| Inquire
Window || Window|| Window|| Window] Window || Window| | Window|| Window|| Window]| Window

!
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Figure 2. U-test process phase

3.1. Input Window
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In input phase, there are two types of screen which have been identified depending on the
user. If you have already taken the Self-Test and wish to view your answers, please click
here. To answer the self-test questions below, fill-in your email address in the first field and
then select the most appropriate answer below each question. When you are finished, click the
Submit Answers button. If you wish to start over, click the Reset Fields button. You will not
be able to submit your self-test answers without a valid email address[16].

In this module, session control controls access to whole session. Session control not only
restricts access, it facilities access. It can also allow participants in a session to find others and
bring them into the session. Session control deals with session start/termination,
join/invitation/leave, and late comers. It may also allows sub-sessions and permits to join
another sessions. Session control has an object with a various information for each session
and it also supports multi-casting with this information.

3.2. Authentication Window

Authentication was guaranteed because only enrolled students received a student name and
password. A login and a password identify each student. Student response data are
automatically collated and processed via Java- scripts that reside on the ULE server. This
module provides a reliable and robust method of student response data collection. This
module prepares allowing access to the student learning environment by authorised students
only.

It also applies to attendance check by teacher. Initial logins and passwords were provided
by the teacher/student. Students simply chose which learning subject they preferred to
evaluate. The teacher sends an invitation message to the proper students who have joined the
learning environments. Each student participates in the U-learning session using his name and
password[21].

3.3. Distribution Window

The teacher distributes the test paper to the students, and a test starts. The DB is
accessible only to the teacher. This module has an object with a various information for each
learning session and it also supports multicasting with this information. This module controls
the creation and deletion of the service object for media use, media share between remote
student. And it also limit the service by hardware constraint.

3.4. Monitoring Window

This module monitors student activity through Audio/Video. It is also controls the learning
session starts, terminates, joins and invites. After the learning or test is activated, questions
and answers are done interactively in the learning session and learning can be taken either an
online or an oral. Questions and answers facilitate interaction between the student and the
teacher. This interaction is accomplished through three media: video, audio and chatting. In
synchronous learning, the conversation is almost supported by the voice exchange. It also
controls the person who can talk and the person who can change the information.

3.5. Gathering Window
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This module was guaranteed student responses. Once the student starts taking test, the
module automatically calculates the total time taken to complete it. Test papers are encrypted
to prevent illegal access. The list of valid response/invalid response is stored in a database on
the ULE server. Each response has pointers to both the unfilled and completed learning. If the
response entered by a student is valid, the unfilled learning is presented to the student. Once
the response is submit by the student, the data are then collated and stored in a database. In
case online test, after finishing the learning, students press test answer paper submission
button. In case oral test on completion, the tester automatically sends the student responses to
the teacher.

3.6. Grading Window

This module concentrates on outputs of learning; grades, attrition rates, and levels of
student satisfaction. In hybrid mode, grade is immediately presented with his or her score, a
brief explanation of the answers, and a link to the place in the course where that topic was
covered. This module creates and manipulates a database and become familiar with functions
such as sort, fill and query. This module treats its database elements as objects, database
design concepts are presented in an object-referenced context. It is also focus on creating and
modifying tables, adding, deleting, displaying and sorting data, querying the database, and
generating simple reports.

3.7. Inquiring Window

In synchronous/asynchronous mode, grade is stored in a database to show student progress
and achievement degree. Grade is posted a notice using PDA. Teachers learn to use the
toolbar to connect to the Internet from within Excel. Using PDA, student can always inquire a
subject grade that presented a graph. Student also can see simple charts/maps to visually
represent data.

In synchronous mode, floor control controls the student who can talk, and other student
who can change the information. Mechanism of the floor control consists of brain-storming,
priority, mediated, token-passing and time-out. In floor control module, it provides explicit
floor control and brain-storming.

4. U-learning Mode

In the system, there are three types of a learning mode which have been identified
depending on the educational activities and on the location and time of interactions
(synchronous, asynchronous, hybrid). Synchronous mode supports real-time interactions by
not only interface with simple text forms by but also interface with audio/video resources.
Synchronous mode also supports a floor control for question/answer and button for the
convenient interactive learning. This system also supports list box and button for user
interface during an examination. In the following we will focus on the synchronous mode
proposed by the system.

4.1. Synchronous Learning Mode (SLM)

SLM is based on a client/server model, which refers to industry standard systems. SLM
consists of U-learning server, teacher client, and student client. ULE Server supports a DB.
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Two client applications run under windows XP on PDA connected to the server. Client
environment basically consists of four modules for student synchronous learning services:
Teacher test information manager, Teacher test monitor, Student information searcher, and
Student test manager.

Teacher test information manager: The teacher prepares a test paper using the various an
editor and a test paper is kept in the ULE server. There is the teacher test information
manager that five buttons of top are test paper frame, model paper frame, test paper
registration, test paper delete and test start button. The list box of center is registered learning
subject list. This window means that the system is intuitive and easy for students to use.

Teacher test monitor: This module controls the use of audio and video resource to
recognize teacher/ students and also assigns who is the turn of speak, decides and manages
appropriate resource assignment according to request of resources.

In teacher test monitor client window, explanation of each window is as follows:

1) The floor control window controls the floor among participants, and it consists of video
image windows as many as the number of students who participate in the learning session.

2) The video window is used for monitoring the video of remote participants, and it displays
the video image of the participant who has the floor controls.

3) The shared window is a window shared by all the participants, and the delivery carried out
by the teacher is notified to every participant.

Student information searcher: There is the student information searcher that two buttons of
top are test connection and test wait button. First, after input the server site, press the test
connection button. The list box of center is a list of registered learning subject. Secondly,
after select the desiring subject list, press the test wait button.

Student test manager: Test answers will be stored in a database to show student progress
and adequate completion. This module has the test paper, which is distributed at the
beginning. Test answer paper is not shared and each participant draws. There is a test answer
paper window. Four buttons of top are test answer paper submission, open question, test
paper see and message question.

4.2. Asynchronous Learning Mode (ASLM)

ASLM would contribute to change PDAs with their major areas in stand-alone mode and
non-interactive application. ASLM is an adaptation of the concept of demand on testing.
Critical attributes of ASLM environments are time and place independence and the
asynchronous nature of the PDA-mediated communication[20].

These attributes mean that students and teachers need not be online at the same time or
place in order to be able to communicate with one another. Thus, PDA-based student learning
could be made available to students during specific time periods for students to complete at
their leisure. With easy network access, students could complete the learning from a
laboratory, or remotely from their home or place of work. Test paper form was presented with
an additional form containing radio-button questions.

4.3. Hybrid Learning Mode (HLM)
In order to develop an effective Web-based interactive learning that accomplishes the goals
of providing learning over the Web, it is necessary to understand key instructional features

that will contribute to the development and deployment of the HLM. The process includes
research and implementations of technologies for forms and testing feedback, Shockwave
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simulation models, Java and other advanced client/server features. Embedded Java, persistent
connections and built-in browser multimedia capabilities are example technologies that may
prove useful in future simulations.

The quiz is randomly generated from a database of questions and is different every time the
student takes the quiz. After submitting student answers, the student is immediately presented
with his or her score, a brief explanation of the answers, and a link to the place in the course
where that topic was covered. Feedback and remediation are immediate providing excellent
response and reinforcement. The program presents them from returning to the same quiz and
retaking it.

The examination database was written in SQL and partially converted to Java. Eventually
the program will be entirely converted to Java for ease of future expandability and possible
cross-platform server deployment. Interactively, student control enhances testing and
facilitates demand on learning and reference. Web based interactive testing uses time and
spaces more efficiently than many current self-testing methods in use. HLM uses the wireless
network to deliver self-testing directly to the student’s PDA. Students must take a test with
results posted back to a database in order to advance to further places by the specified path.

It also uses the principles of cooperative learning to allow student to share in the
negotiation of meaning derived from their quiz of content and practical testing. It also enables
both teachers and students to interact in real-time or non-real-time in remote sites for
interactive hypermedia-based learning. After the asynchronous learning phase, students will
be able to ask questions, via an audio channel, turn taking being controlled by the teacher
client. Student will also learn to use toolbar to connect to the PDA and browse Web sites of
relate. Using HLM technology, student will learn to enrich references by creating live links to
a related file or Web site.

5. Conclusion

In this paper, we describe the development of a ULE model that uses ubiquitous
environment and the concept of u-learning. We focus on U-learning as an application domain
of learning. The students with PDA store and share the useful expressions that are linked to
any place in everyday life. Then, the system provides each student the right expressions at the
right place. Each student interacts with many embedded devices. In the ubiquitous classroom,
students move around u-space and interact with the various devices.

A ubiquitous computing environment enables people learning at any time and any place.
But the fundamental issue is how to provide students right information at the right time in the
right way. This paper tackles the issues of right time and right place learning in a ubiquitous
computing environment. Learning is an aspect of living not of place. We have always been
able to learn in diverse settings other than the formal classroom, and often in a more pleasant,
memorable, and useful way. Nevertheless, ubiquitous learning serves to remind us of the need
to continually re-examine how learning occurs and to attend to the affordances of new
technologies[24 ].

The purpose of this research is for the establishment of U-learning environment based
synchronous, asynchronous and hybrid mode. This paper proposed the implementation of
learning between student and teacher of service provider in u-space, which is not limited to
traditional learning system. As a number of classroom with network drops continue to
increase, u-learning system becomes the most viable solution. This system is suitable for
distributed multimedia learning environment because it provides of audio and video
functioning. The system have a various communication type, a question and an answer,
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multi-learning session, high degree of efficiency, high degree of cooperative, low degree of
periodical cost and time constraint.

This system allows students to be supported with an electronic input, authentication,
distribution, monitor, gathering, grading and inquiring phase and supports learning session
dependent multicasting. The system is to provide an easy to use interface, so that the students
are motivated to use it for their learning. We also developed a set of requirements that must
be supported by audio and video servers in order to perform an effective student U-learning.
Also, the systems has many other advantages, which enable learning, PDA service, high
degree of data management, synchronous/asynchronous/hybrid mode and management of
attendance[8].

We considered our U-learning system, usability and applicability, and concluded that it can
be used for the multimedia PDA in U-learning environment. We are also arguing for a better
match between theoretical frameworks and methodology in U-learning research. While these
are certainly important considerations, we believed that long-term penetration would be
achieved by the potential of offering asynchronous learning that are free from time and place
constraints[11][12].

The development of a ubiquitous learning environment combines the advantages of an
adaptive learning environment with the benefits of ubiquitous computing and the flexibility of
mobile devices[3]. Students have the freedom to learn within a learning environment which
offers adaptability to their individual needs and learning styles, as well as the flexibility of
pervasive and unobtrusive computer systems. An ongoing version of this research was
evaluated and would be tailed to the student’s perspectives to come up with the enhanced
version of this system.
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