Emerging Flow of New Communication Technology in Education Using u-Learning 281

Emerging Flow of New Communication Technology in Education
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ABSTRACT

This paper provides the emerging flow of new communication technology using ubiquitous
learning (u-Learning). In the intelligent Ubiquitous environment, humans and devices with
computing abilities become interoperable. u-Learning will lead students to open their minds to
the world and motivate self-learning, which may lead them to learn and communicate more
efficiently, and save time, cost and energy. Through case research, regarding education,
learning attitude, custom and, personal relations, one must solve the fundamental issues of
misuse and outflow problems regarding personal information that will be widely collected in
detail than the present condition, and in order for this not to happen, further support of the law
and system, plus ethical perspectives must be considered in order to progress.
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1. Introduction

This paper provides the emerging flow of new
communication technology using ubiquitous learning
(u-Learning). Ubiquitous is the telecommunication
environment where the user can freely access the
network no matter where the user is located and
without being conscious to the network or the
computer. In other words, it is the environment
where the user is not aware of the computer or
the network and where the user can freely access
the network regardless of location. The concept
was first introduced by Mark Weiser in 1988 when
he used the computing word in Xerox (the copier
manufacturer)[9]. In the intelligent Ubiquitous
environment, humans and devices with computing
abilities  become
Implement services in this environment, hardware

interoperable. In order to
technologies such as sensing and security
technology are needed. However, more importantly,
the development of technology that enables devices
to be aware of context is also necessary(12]. The
intelligent u-Learning sector is one of the fields
that could be heavily affected by the advent of the
ubiquitous computing era.

2. Ubiguitous Technology and U-Leaming

2.1 Concept of the Ubiquitous Technology
Many people now have easy access to
business-related information and communication
technologies (ICTs) at homel7]). In addition to this
tool, ubiquitous computing envisions a world of
fully connected devices, with omnipresent wireless
network. It postulates that you need not carry
anything with you, since information will be
accessible everywhere. Ubiquitous computing has
as its goal to enhance computer use by making
many computers available through the physical
environment, but making them effectively invisible

to the user. Ubiquitous computing is not virtual
reality and ubiquitous computing endeavors to
integrate information displays into the everyday
physical world[9].

Weiser[9] strongly insisted that ubiquitous
computing will lead to the third information
revolution after mainframe and personal computing.
However, it currently is not used alone but is used
m a form of ubiquitous communication and
network. In other words, it does not mean adding
features to the computer, but to insert equipments
or objects in the car, refrigerator, glasses, watch,
stereo equipment, etc. to enable the information
technology  environment or the information
technology paradigm communication. In other
words, the computer is expected to become a
ubiquitous resource, much similar to the light with
a switch and water with a tap. Two functionalities,
computing tasks and telecommunications, are
required to realize the features of ubiquitous
computing such as localized information, localized
control, and resource management[Oli11]. The
evolving mobile technology has expanded the
applicability of ubiquitous computing to areas
including virtual reality, head mounted display
(HMD), wearable computing, and smart office
room[10].

Once the ubiquitous network is established, one
can utilize the information technology at home, in
the car or even at the top of a mountain,
Moreover, because of the increased number of
computer users connected to the network, the size
and scope of the Information technology industry
will be enlarged even further. Nevertheless, to
accomplish the ubiquitous network, the information
technology’s advancements must be realized such
as the generalization of broadband communication,
convergence technology, and decreased costs of
information technology’s equipment. Because of
these limitations, currently it is not generalized, but
the fierce competition is driving its progress in the
world due to the advantages of connecting to the
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network without regards to time and place, but
also its mobility and composition.

2.2 Changes in the Educational Environment

Knowledge-based society’s educational paradigm
has been changed with rapid development of
two-way communication technology in the
educational environment. These changes translated
the educational environment from computer usage
to intermet usage, ICT to e-leaming, again to
u-Learning. Educational environment changes were
based on the paradigm change in the role of the
computerl8).

Moreover, mn order to graft together the
ubiquitous network to work with existing computer
technology in education, it usually formed on-line
space concept as a core with the main purpose of
translating the reality to the cyber space. However,
the main purpose in the ubiquitous environment is
to load the computer technology to the real
environment, which can be said to be the major
difference between these two. In other words, the
computer is integrated with reality and enabled to
exist in any time and place.

Since  every computing and communication
capabilities should be added to electronic devices,
every electronic device must have their own
addresses, and be able to be connected to the
broadband wireless
technology. In order to facilitate this activity, IPv
6l technology and home network technology was
created.

network by wired or

2.3 Concept of the U-Leamning

u-Learning is abbreviation of the ubiquitous
learming which represents an integrated learning
system that can be utilized by selecting learner’s
needs from the open learning resources.
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Scholars of systems theory emphasize that all
elements of an organization are interconnected[6][7].
For such an ubiquitous leaming system, it is
defined as the ideal learning system that one can
learn whenever, wherever, whoever in whichever
the most convenient way that may be. Regarding
u-Learning, some define it as receiving education
from PDA, tablet PC, or notebook by utilizing
wireless and high-speed internet or searching for
the information in real-time or downloading
educational services. Nevertheless, this can be
regarded as a small part of the whole concept
because u-Leamning 1s not restricted to the media
or devices, but signifies integrated media.

The main characteristics of ubiquitous learning
are shown as follows{1][2];

http://www-yano.s.tokushima-w.ac jp/ogata/clue/)[19):

1) Permanency

2) Accessibility

3) Immediacy

4) Interactivity.

5) Situating of instructional activities(3].

6) Adaptability.

2.4 Characteristics of U-Learning

The educational purpose of e-learning is to
develop the educational environment so that the
students can learn wherever and whenever with
any kind of terminal/unit that can bring the
creativeness and realization of the learner-centered
educational course. In the u-Learning educational
environment, rather than being uniform or
compulsory, each student can learn based on
individual will, so that the interaction between the
parents and teachers can be achieved rather more
smoothly and comfortahly.

Ubiquitous learning is characterized by providing
ntuitive ways for identifying right collaborators,
right contents and right services in the right place

1) IPv6 is short for "Internet Protocol Version 6.



284 YAEZAAT A9 A45.(2011.8)

at the right time based on leamers surrounding
context such as where and when the leamers are
(time and space), what the leaming resources and
services available for the leamers, and who are the
leamning collaborators that match the leamers’
needs[13].

3. U-LEARNING CASES

Many characteristics of U-leaming have been
developed and implemented in several areas such
as private organizations, government offices and
especidlly Universities in the world. We searched
for characteristics of them here and analysed 6
foreign sites and one Korean site.

3.1 UCLA’s Smart Kindergarten Project
(http-//nesl.ee.ucla.edu/projects/smartkg)

The Smart kindergarten project in UCLA (US)
is a research project designed to examine how
kindergarten pupils learn from the actual physical
space of kindergarten through the ubiquitous
computing and the sensor-based wireless network
[16]. This research is jointly carried out by the
graduate schools of computer engineering, electronic
engineering, and education information science from
UCLA. The Smart kindergarten project examines
how ubiquitous computing technology applies to the
educational field To do so, it analyzes how pupils
learn to speak, utilize toys to learn, observes
interactions between pupils or with pupils and
teachers, and how these affect the children. Also,
by utilizing various ubiquitous computing and
network technologies, it grasps children or toy’s
name and the location in real-time with the
wireless recognition technology. Moreover, through
the sensor and the situation recognition
technologies, they trace language recognition that
the children use,
detection of behaviors and changes of movements.

interaction  characteristics,

Through the automated data-mining technologies, it
analyzes and infers the conditions that translate
from the sensors in real-time, the badge and the
sensor network that children have placed on them
are connected through the Jini based technology.
Smart kindergarten project has a big significance
in the level of the condition recognition in that the
sensor based wireless network technology and the
interaction of the sensor planted objects or between
people were analyzed in real time.

3.2 UbiCampus in the EU
(http://www.ubicampus.mh-hannover.de/)

Hanover University in Germany and VTT
University in Finland have done research to
determine the necessary technology foundation for
the ubiquitous computing environment, the vision
regarding the ubiquitous computing application
scenarios in the university environment and to
grasp wrong expectations of the ubiquitous
computing or the technology by acquiring the new
technology integration in the ubiquitous computing
area(17). This UbiCampus project was envisioned
by IRB and VTIT to study and develop the post
3G ubiquitous networking
intelligent applications. The UbiCampus Project
aims at building and using a local ubiquitous

environment  for

computing environment on a part of the campus of
the University of Hannover. The project includes
transmission technology, middleware and application
aspects. This paper gives a short introduction into
Ubiquitous Computing, introduces the basic idea of
the UbiCampus project and discusses its objectives
in terms of infrastructure,
Jini-based service architectures.

applications  and

3.3 Ubiquitous Language Teaching
System in Spain
(http//www.upgrade-cepis.org/issues/

2001/5/upgrade-vII-5.html)
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By  utilizing  ubiquitous  computing  and
collaborative writing, it developed learmer’s English
composition and communication skills[18]. When the
teacher presents a composition subject, ideas can
be shared and organized in group brainstorming
through the mobile devices and projection. Again,
by utilizing these devices, opinions can be shared
and decided what contents will be placed with the
voting function. After that, an agreed summary will
be presented in the mobile device in a tree
structure. In the digital devices, it is easy to copy
and delete, so one can simply correct the writing
and develop further whenever and wherever the
idea appears. Furthermore, one can be connected to
the joint writing work space, have a debate and
work on the writing activities. Moreover, when the
teacher saves them in the shared server after the
feedback, learners can view one's writing at the
web whenever one desires. An ubiquitous system
is being developed with the aim of studying ways
and means of bringing new technologies into the
classroom. It will help concerned people develop
their subjects of interest and study them by
sharing them with others easily and quickly.

34 Mystery at the Museum Program in MIT
(http://education. mit.edu/ar/matm.html)

This is the first indoor Augmented Reality
simulation by the MIT Teacher Education
Program(14]. With the simulation program realized
m the indoor augmented reality in the Science
museum in Boston, the framework of the story is
that there was a robbery in the science museum in
Boston and 6 students will form a group with a
role of hiologist, technical expert, and a detective
to find out what was stolen, and grasp what
method will be utilized to catch the thief.

Students must form a strategy to solve the
subject, and based on the collected information and
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integrated data from the information such as
leamner’s interview, evidence collection, fingerprint
inspection and various science tests to lead to
solve the problem. This can be done with help of
Ubiquitous characteristics.

35 The Handheld
Ubiquitous Learning

(http//gseacademic.harvard. edu/ hdul/
#Selected)

Devices  for

This webpage provides an overview of the
Handheld Devices for Ubiquitous Learning Project
(HDUL)[15], the promise of ubiquitous computing, a
brief history of handheld computers, an overview of
wireless handheld devicestWHD), and exemplar
examples of educational software designed for
handhelds, general information about peripherals,
and exemplar uses of handhelds in education.
Dieterle[3] discusses these methods and initial
findings situated in current theories of learning and
teaching. As the evaluation of HDUL continues,
this paper is also a venue to share with
community member’'s work. Dieterle & Dede[4]
presents an analysis of HDUL and complementary
Hlustrating WHDs as
communicators, construction kits, information banks,

research  projects
phenomena, symbol pads, and task managers in a
wide varety of leaming environments. Within
categories, characteristics of both straightforward
streamliners -
actively Improve the efficiency of a process or

effects (e, mechanisms  that

action) and deep effects (e, enablers -
mechanisms that make an action or process
possible that before or otherwise would be

impractical or impossible to carry out) emerged.
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36 e-Class in Georgia Institute of
Technology

(http://www.cc.gatech.edu/fce/eclass/)

The e-class project has automated the record
that integrated the educational process and each
individual’s lesson contents[20]. First, it constructed
a lecture room environment that is necessary for
the software infrastructure and trial performance to
process various interactions in a typical college
lecture. Also, e-class room utilizes high definition
display equipment for the presentation that
interacts with the normal blackboard size, so one
can write or draw on the electronic board;
pretending students are taking lessons with the
computer, and utilize electronic board or notebook
pc as the class tool. What is more, to make the
best use of the students’ questions and discussions,
personal monitor and group monitor can be shared.
Table calculation tool is used for the personal
calculations. Furthermore, by providing e-class
software for the lesson and study, it supports
records of the class, discussions, group activities,
votes, etc. that are achieved in real-time during the
class and avoids simple memorized class only
targeting the test. In the mean time, electronic
board, e—class software tools are provided to the
lecturer, so that with the minimum efforts and
changes, one can lectre in the ubiquitous
computing educational environment. In other words,
escaping from the traditional desktop computer
usage paradigm, it is translating to the mutually
connected computing based on the group user
environment rather than the individual oriented
environment. Classroom 2000 has been an ongoing
research effort for over 3 years with over 100
classes taught by more than 24 instructors. As a
part of the evaluation of the system the
researchers distribute a questionnaire at the end of
each course taught.

37 Incheon Yale High school's
U-group Learning Room
(http-//www.incheonnews.com/news/article

View.html?idxno=14349)

In August 25th, 2006, Incheon Yale High school
in South Korea opened the first ubiquitous learning
U-group room(21]. U-group
leamming room went one step further from

concept learning
e-learning which one can connect to the internet
and study educational process utilizing PDA, tablet
PC, etc., where the wireless internet is possible
without being constrained from time or space and
receive customized learning service. This can he
defined as the next generation’s on-line learning
system and a good case of ubiquitous learning. In
the u-group leaming room of Incheon Yale High
school there are 1 reverse side electronic board, 11
tablet PCs, 11 computers, 6 printers, and 1
broadcast information technology office. The
remarkable part is that it perfectly realized the
future ubiquitous educational environment Wwhere
the wireless internet is comnected within school
area and every school ground can be accessible for
learning.

This u-group learning room which is based on
the multi-purpose electronic board, tablet PC and
wireless internet, can be used as the space for the
group survey, information search, discussion,
collaboration, project learning, providing a various
learning methods in various learming space.

What differentiates the most from other schools
where it selects one grade and gives them the
experience of u-Learning, it establishes u-group
learning room where all students can receive the
service. This method not only can guide learning
interest to all students, but also help to contribute
to enhance one’s accomplishment., In addition, they
can experience the most new technology and
develop their creative learning.
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4. Conclusion and Direction for the
Future Development

Currently we are closely nearing in the era of
ubiquitous learning. Ubiquitous learning, as it is
previously stated, enables one to learn whenever
and wherever just by connecting to the network.
Therefore, as the era of ubiquitous is coming
nearer, our environmental life will change as well.
For example, we will not use the teaching
materials nor reference books made of thick paper.
What is more, wireless network will definitely be
the general trend than the wired network. Learning
by PMP, mohile, etc. are changing, and to keep up
with these ftrends, people and companies are
adapting to the u-era at a rapid speed.

In the era of u-Leamning, one will not find
essential elements such as the blackboard, chalk,
book, notebook, etc. that we find in the traditional
lecture room. Also, lectures will not only be made
within the classroom, but wherever one is
connected to the wireless internet.

Evolution of u-Learning can contribute to reduce
the cramming method of teaching and reduce the
cost of private studies. Further, it is possible to
learn based on one's ability and progress of the
class, and smooth the interaction among learners,
parents and teachers. It will lead students to open
their minds to the world and motivate
self-learning, which may lead them to leamn and
communicate more efficiently, and save time, cost
and energy.

Of course there is a weak point that the effect
of the education can vary depending on one's
learning will since it is an individually oriented
learming than between two parties.
Nevertheless, the remote education, digital library,
etc, will aild to reduce the information gap for
those who are in an alienated location. However,
without the support of the information development
at the government level, the economic disparity will

rather

deepen the difference of the information, which is
one of the most prescient concerns.

When one can quickly grasp the strengths and
weaknesses of u-Learning, then by accepting the
strengths and making-up the weaknesses, it will
rapidly and conveniently be developed as can be
seen case from the studies. Furthermore, when
u~Learning is combined with home network, and
RFID, the method of
in-school/out-school life will dramatically change,

study and student’s
but it may raise serious problems of individual
information outflow. Especially, regarding education,
grades, attitude,
custom and personal relations, one must solve the

learning personal  propensity,
fundamental issues of misuse and outflow problems
regarding personal information that will be widely
collected In detail than the present condition, and in
order for this not to happen, greater support from
the law and system, plus ethical perspectives must
be considered.
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