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Abstract

The purpose of this research is for the establistinod Collaborative learning based
mobile factors. We focus on three aspects, comysuigported collaborative learning,
learning process module, and student learning mdnlehis paper, student-focused lecture
module, student interface module, teacher interfacedule, learner module, solution
problem module, curriculum module, control modwaed diagnose module are designed.
This system allows students to be supported witheahtime mode, non-real time mode,
mixture mode. The devices used include smart phBb#\s, mobile devices, portable
computers and tablet PDAs. This system is to becemsore capable student learning
environment so that student can get student’s lagrndone more efficiently. The
development of a collaborative learning combines éldvantages of an adaptive learning
environment with the benefits of mobile telecomoatiin and the flexibility of mobile
devices.

Keywords. collaborative learning,mobile environment, real time mode, non-real time
mode, mixture mode, lecture module, interface nedidarner module, diagnose module

1. Introduction

In recent years, rapidly increased mobile telecomioation and mobile devices use are
extended and educational modes are pursued toegjpeation through integrated multimedia
tele-learning system in cyberspace. The rapid raotdthnological development and the
wider accessibility of high-quality telecommunicats are benefit to bring about a significant
change in e-learning. The development of learniegiure based on such technology as
graphics, image, voice, and video has become thdiamfor collaborative learning.
Collaborative learning plays an important role dthim the mobile learning, so collaborative
learning system must be designed to satisfy sekeyatequirements. These key requirements
are derived from multimedia application developmaatform base which is interfaced with
CSCW (Computer-Supported Cooperative Work) tectygland education engineering[12].

M-learning is often thought of as a form of e-leagy but it would be more correctly
defined as a part, or sub-level, of e-learning.gdrhing is a new stage in the progress of e-
learning and that it resides within its boundaf&sM-learning is not only wireless or
Internet based e-learning but should include thegtime/any place concept without
permanent connection to physical networks. The rtdgges of m-learning compared to e-
learning include: flexibility, cost, size, easeusfe and timely application. The devices used
include smart phone, PDAs, mobile phones, portablmputers and tablet PDAS[9]. The
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components of the mobile learning environment aobile microprocessors, server module,
mobile telecommunication, mobile sensors.

M-learning is more than just the latest educatiégted or method. Learning occurs not just
in classrooms, but in the home, the workplace,plgground, the library, museum, and in
our daily interactions with others[2]. A studentfise to start a class at any time within a
specified time frame. This system is to become eentapable student learning environment
so that student can get student’s learning donee rafficiently. In collaborative learning,
there are three modes; in case of a real-time mtus, system designed to include
audio/video/chatting control to conduct m-learnifihe primary aim of real-time mode is to
provide students with an interactive environmergupplement classroom experience. In case
of non real-time mode, the system is designedntduile a lecture editor to conduct
collaborative learning.

We focus on three aspects, computer-supportedbooltive learning, learning process
module, and student learning mode. This collabegagarning develops a lecture module,
student interface module, teacher interface modiegener module, solution problem module,
curriculum module, control module, and diagnose m®do develop a inspecting and
participating technology in an learning environmeldeed it seeks to enhance it by
providing the audio/video/chatting for non-real éirand on-going interaction. It needs to be
properly guided or monitored in order to produce pheferred results.

2. Configuration of Mobile Environment

M-learning is a learning environment supportingdstut education using digital media in a
geographically distributed environment. This sysierdefined with the following elements:
content producer, service provider, and wire-lestsvark. Various devices such as PDA and
smart phones are equipped with different hardwareé software constraints. Hardware
constraints can be used to describe device hardvegnabilities such as platform, cpu speed,
memory size, screen size and resolution. Softwanstraints can be used to describe device
software capabilities such as operating systemwdegn playable media type and
resolution[17].

2.1. Components of the mobile environment

Figure 1 shows the components of the mobile legreinvironment. Components of the
mobile learning environment include[3][9]. Mobileiaroprocessors with memory will be
embedded in every object and device. The informadach microprocessor will be hold
about the object. When a student approaches, tisoisdetects their presence and will start
relaying information to the student's PDA and srpacdne.

Server module will include the server, the educetictrategies unit and a Database. The
server manages the network resources. The edughtgirategies unit allows for the
application of strategies to reinforce and aid etidunderstanding through interaction and
feedback. It analyses student responses to shiarggastions and returns more information
or information in a different form when needed. Dfores all the data about the
objects/devices, the users and the interactioritivar.

Mobile telecommunication technology will be in tfem of Bluetooth and WiFi. The
Bluetooth has weak signal strength, uses littleqraamd covers a relatively short distance. Its
low power consumption and ability to communicatethwimany devices is extremely
beneficial when using handheld devices. The Wil daange and speed which surpasses
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that of Bluetooth. It is compatible with any bramidAccess Point and client hardware built to
the WiFi standard.

Mobile sensors will be used to detect any changesuiroundings. These will be placed
adjacent to the objects/devices and will be usetktognize the presence of students. The
sensors used will include proximity, to detect nmoeat, and light, to detect changes in light
intensity. The module tracks and locates each studéthin the m-space by the use of
sensors. When a student approaches an object,rsengelessly access the intranet and
mobile learning environment and transmit informatibout the object.

Mobile

Telecommunication

Microprocassal—=e-_ *..
{ '/}V ~ .

* , ) |
w Mobile

Environment

Mokile

Component

Mobile

Sensor

Server -
Iodule

“Figure 1. Components of the mobile learning envinent”
2.2. Configuration

Mobile Learning is defined with the following elems[3]: content producer, service
provider, and wire-less network. Content produgesents information in an interactive and
informative way. The development of learning cohteased on such technology as graphics,
image, voice, and video has become the resourcesttatent learning service. Content
producer provides a various function: creating anddifying a database structure, and
adding, editing, deleting, and retrieving recota®tigh querying, and, working with multiple
tables.

Content producer also includes generating linksating tables, capturing data. Structured
presentation of lecture note is determined by temchhe instructional objectives, process,
and methodologies are used to the lecture noteecfude note is highly refined student-
centered a lecture note methodology ensures uadeiag of subject concepts and features.
The teacher prepares a lecture note using the umatiools to create, edit and format a
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document and a lecture note is kept in the se@entent producer also provides an editor
form make anyone facilitating. It is possible tomqaose lecture material using the document
editor. In case of non-real time, content produpssvides a subject learning content,

feedback, and learning phase on demand from tldestuProper links has to be provided as
the reference materials. Links and references terrial and external sites can also be
provided.

Service provider consists of various modes: reattiearning mode, non-real time learning
mode, and mixture learning mode. Service providepgsed the implementation of student
learning system between student and teacher in lenabivironment. Service provider
supports the creation and deletion of the servijead for media use, media sharing between
remote students. Media Services limit the servic@ddrdware constraint. In lecture time, the
system supports audio/video/chatting control féeafve communication of the students with
the teacher.

Wire-less network is in charge of data transpastaimong mobile devices in distributed
environment. Wire-less network creates the netwemknection, which altogether form a
collaboration work, destroys and performs the fiamst controlling the QOS by detaching the
network load. Wire-less network simulates multipnt connection using stream and
multiple applications share the same network catimec

2.3. Factor s of mobile learning

In this paper, we will focus on mobile learning, site devices-supported student learning
phase. The main factors of mobile learning arevshas follows[3][23].

Constancy : Students can never lose their studgsarit is purposefully deleted. In addition,
all the learning processes are recorded continyousl

Convenience : Students have access to their dodantkna, or videos from anywhere. This
information is provided based on their requestseréfore, the learning involved is self-
directed adult learner.

Immediateness : Wherever students are, they canaggt information immediately.
Therefore students can solve problems quickly. @iise, the student may record the
questions and look for the answer later.

Interactivity: Students can interact with expertsachers, or peers in the form of
synchronous or asynchronous communication. Heheggaichers are more reachable and the
knowledge is more available.

Situation : The learning could be embedded in ailydife. The problems encountered as
well as the knowledge required are all presentetthénnature and authentic forms. It helps
students notice the features of problem situatibasmake particular actions relevant.

Adaptability : Students can get the right inforroatiat the right place with the right way.
Moreover, mobile learning can be CSCW environméimds$ focus on the social knowledge
building and sharing.

Figure 2 shows the main factors of mobile learning.
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“Figure 2. The main factors of mobile learning”
3. Collaborative Learning

Collaborative learning is a variety of approacheeducation that involve joint intellectual
effort by students or students and teachers. Cmitaive learning refers to methodologies and
environments in which students engage in a comneatude in which each individual
depends on and is accountable to each other. Gafugisidents study together in searching
for understanding, meaning or solutions of therféng such as a product. The approach is
closely related to cooperative learning. Collakigeatlearning activities can include
collaborative writing, group projects, and othetivaties. Collaborative learning has taken on
many configuratiorigs]. The first is collaborative learning for the selfatited adult learner,
youth directed collaboration, another configuratiminself-directed organizing. Computer-
supported collaborative learning has emerged asew educational paradigm among
researchers and practitioners in several fieldsju@fing cognitive sciences, sociology,
computer engineering. Collaborative Learning alas & particular meaning in the context of
LMS(Learning Management Systemdn this context, collaborative learning refers ao
collection of tools which learners can use to &ssisbe assisted by others. Such tools include
chat, discussion threads, and application shasimgpng many others. Specifically relevant to
e-learning where developers can share and builavlenige into courses in a collaborative
environment. Knowledge of a single subject can biegd together from remote locations
using software systems.
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3.1. Kind of Callaborative L earning

lirregular learning groups are clustering of students withisingle class session. We can
also form groups of five to solve a problem or pasguestionlirregular groups organize at
any time in a class of any size to check on stwlemderstanding of the material, to give
students an opportunity to apply what they areniear or to provide a change of pace.
Regular learning groupsire teams established to complete a specific tagh as perform a
class experiment, write a report, carries out geptoThese groups may complete their work
in a single class session or over several weeksic@ly, students work together until the
task is finished, and their project is graded. €l@amsare long-term with stable membership
whose primary responsibility is to provide membeith support, encouragement, and
assistance in completing course requirements asigrasents. Class teams also inform their
members about lectures and assignments when sthdenhissed a session. The larger the
class and the more complex the subject mattermitie valuable class teams can be. The
suggestions below are designed to help you setrrapular learning groups and class
teams[25][26].

3.2. Module of Collabor ative L ear ning

Mainly student interface module monitors the stidenctions, notifying other agents
when needed and giving access to system resourbssmodule controls the access to the
learner model and brings to the learner informatibaut the whole learning environment.

Lecture module proposes the most suitable probleraton to the student, including
learning goals and the level of learning. Alsoftiltering agent decides on a specific strategy.
Furthermore, its didactical decisions are basedstmdents’ conceptions. To accomplish
tutoring goals it is able to launch the lower-les@dule whenever a diagnosis is needed and,
once diagnosis phase is over, it plans interactigtisother learners.

Teacher interface module is an agent associatddthdt teacher’s interface. This module
controls the access to the teacher’'s KB and btiongke learner information about the whole
learning environment. This module mediates interfamodules related to: communication
with other teachers, update of new activities ® ghudents, distribution of such activities to
students, and supervision of work done by studentfermation KB is responsible for
retrieving and filtering information from specifiesburces that can range from the learning
materials and experiences available in the systerthé entire Web. The communication
module controls the communication with other ageimsluding determining message,
sending out messages, and receiving and intergretessages.

In Control Module, learners choose operators,deddi actions, and validate the final
result. Control elements are perceptive when athdio the fact that the learner makes
assertions based on something on the screen asdhiseénformation to take and validate
decisions.

Diagnose Module is responsible for answering ottmedule' queries. The strategy
module considers complete solution paths and offtadgice only when the student
completes the problem. The most obvious issueahaes when tutoring agent exists in
a system is what to do when the tutoring agentgieses. In the modules presented here,
we might have a situation where teacher strateggiuleo wants to present a message at
the same time.

Learner module is aims to meet the needs of gmmée. The learner model is also used to
see if the information has already been taughtéddarner.
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Learner DB includes a management component whialedponsible for managing the
learners, for example assigning login names angwiasls, and managing two databases
existing in the system, namely the learner's histdatabase and the database with the
recorded learning experiences. A third databasésmnthe learning profile of the students,
but this database is accessed by the learner nsodiéach learner.

KB includes a realistic knowledge base and asstiaxercises to enable an effective
evaluation of the potential use of the system withicurriculum. Each tutor has its own
specific tutor's knowledge base and also inheritsbg knowledge from a common
knowledge.

Solution Problem module becomes satisfied wherc#lbegory of problems it represents is
present in the environment. The combination ofdifferent values these didactical variables
could take, leads to more or less complex probletisywing to focus on different aspects of
the learning of reflection and most important, wilog the expression of different
conceptions.

Curriculum module has a curriculum information whicepresents the target skill
and its constituent sub-skills, and depicts howythee related. The teacher’'s general
strategy is to present instruction, ask questi@rm] evaluate answers. It creates and
updates a student model based on an learning de#raeer’'s natural language answers
to assessment questions.

Figure 3 shows the module of collaborative learf#ii§].

Lecture
Module
[nterface Curriculum
Module Module
Collaborative
Learning
Control Solution
Module Module
Diagnose Learner
Module Module

“Figure 3 shows the module of collaborative leagfin
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4. M ode of Collaborative L earning
4.1. Real Time Mode

Real-Time Learning consists of m-learning serteacher client, and student client. Two
client applications run under Symbian, Palm, iO8did, Windowphone®dn smart phone
connected to the server. Client environment camsi§tfour modules for student real-time
learning services[3]: Teacher test information nggma Teacher test monitor, Student
information searcher, and Student test manager.

Lecture manager: The teacher prepares a lectung ths various a lecture note is kept in
the server. There is the lecture manager that bivtons of top are lecture frame, model
lecture frame, lecture registration, lecture detetd lecture start button. The list box of center
is registered learning subject list. This windowame that the system is intuitive and easy for
students to use.

Device ManagerThis module controls the use of audio and videous® to recognize
teacher/ students and also assigns who is theofuispeak, decides and manages appropriate
resource assignment according to request of resgutn device manager, explanation of
each module is as follows: Floor module controésftbor among participants, and it consists
of video image windows as many as the number afestis who participate in the learning
session. Video module is used for monitoring thkewiof remote participants, and it displays
the video image of the participant who has therfloontrols. Shared module is a window
shared by all the participants, and the deliveryied out by the teacher is notified to every
participant.

Searcher ManageFhere is the student information searcher thatduttons of top are test
connection and test wait button. First, after infhe server site, press the test connection
button. The list box of center is a list of regietlearning subject. Secondly, after select the
desiring subject list, press the test wait button.

Class manager: Students progress phase will bedstior a database to show student
progress and adequate completion. This managethbdscture note, which is distributed at
the beginning. Lecture note is shared and eackcipantt draws.

4.2. Non- Real Time Mode

Non- real time learning would contribute to chamjeAs/ smart phone with their major
areas in stand-alone mode and non-interactive cgijan. Non- real time learning is an
adaptation of the concept of demand on lecturdic@liattributes of non- real time learning
environments are time and place independence amasgmchronous nature of the PDA/smart
phone-mediated communication[3][20].

These attributes mean that students and teachedsna be online at the same time or
place in order to be able to communicate with am&ttger. Thus, smart phone-based student
learning could be made available to students dusipgcific time periods for students to
complete at their leisure. With easy network accetsdents could complete the learning
from a laboratory, or remotely from their home ¢age of work. Paper form was presented
with an additional form containing radio-button gtiens.

50



International Journal of Advanced Science and Technology
Vol. 25, December 2010

4.3. Mixture Mode

In order to develop an effective mixture learnthgt accomplishes the goals of providing
learning over the Web, it is necessary to undedstegy instructional features that will
contribute to the development. It also uses thacjplies of cooperative learning to allow
student to share in the negotiation of meaningvddrfrom their quiz of content and practical
testing. It also enables both teachers and studerntgeract in real-time or non-real-time in
remote sites for interactive hypermedia-based iegrnAfter the non-real time learning
phase, students will be able to ask questions,aviaaudio channel, turn taking being
controlled by the teacher client. Student will disarn to use toolbar to connect to the smart
phone and browse Web sites of relate. Using miXtaening technology, student will learn
to enrich references by creating live links to latesd file or Web site[3].

5. Conclusion

Collaborative learning is an educational approactetching and learning that involves
groups of students learning together to solve alpm, complete a task, or create a product.
It is through the talk that learning occurs[25].efé are many approaches to collaborative
learning. A set of assumptions about the learnimggss underlies them all: Learning is an
active process whereby students assimilate thenmaftion and relate this new knowledge to a
framework of prior knowledge. Learning requires teltenge that opens the door for the
learner to actively engage his/her peers, anddogss and synthesize information rather than
simply memorize and regurgitate it. Learners beéngfien exposed to diverse viewpoints
from people with varied backgrounds. Learning fishes in a social environment where
conversation between learners takes place. Duhiigyimtellectual gymnastics, the learner
creates a framework and meaning to the discoundiel collaborative learning environment,
the learners are challenged both socially and emally as they listen to different
perspectives, and are required to articulate afeindetheir ideas. In so doing, the learners
begin to create their own unique conceptual franmksvand not rely solely on an expert's or a
text's framework. Thus, in a collaborative learngeiting, learners have the opportunity to
converse with peers, present and defend ideas,apgehdiverse beliefs, question other
conceptual frameworks, and be actively engagethitnpaper, we describe the development
of a collaborative learning model that uses molgifesironment and the concept of m-
learning. We focus on collaborative learning asagplication domain of learning. The
students with PDA store and share the useful esjmes that are linked to any place in
everyday life. Then, the system provides each siuithe right expressions at the right place.
Each student interacts with many embedded devisaslents move around u-space and
interact with the various devices. A ubiquitous goming environment enables people
learning at any time and any place. But the funddaléssue is how to provide students right
information at the right time in the right way. $hpaper tackles the issues of right time and
right place learning in a mobile computing envir@mn Learning is an aspect of living not of
place. We have always been able to learn in divegttengs other than the formal classroom,
and often in a more pleasant, memorable, and usedyl Nevertheless, mobile learning
serves to remind us of the need to continuallyxa¥éne how learning occurs and to attend
to the affordances of new technologies[24]. Theppse of this research is for the
establishment of mobile learning environment basead-time, non-real time and mixture
mode. This paper proposed the implementation aghieg between student and teacher of
service provider in u-space, which is not limitedraditional learning system.
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As a number of classroom with network drops comita increase, m-learning system
becomes the most viable solution. This systemitalde for distributed multimedia learning
environment because it provides of audio and videationing. The system have a various
communication type, a question and an answer, #aalthing session, high degree of
efficiency, high degree of cooperative, low degséperiodical cost and time constraint. This
system allows students to be supported with a eongf convenience, immediateness,
interactivity, situation, adaptability. The systérto provide an easy to use interface, so that
the students are motivated to use it for theimliay. We also developed a set of requirements
that supported by lecture module, student interfaodule, teacher interface module, learner
module, solution problem module, curriculum modglentrol module, and diagnose module
in order to perform an effective student collabiesatearning. Also, the systems has many
other advantages, which enable learning, PDA/sphdne service, high degree of data
management, real time, non-real time, mixture maag management of attendance[8]. We
considered our m-learning system, usability andiegipility, and concluded that it can be
used for the multimedia PDA/smart phone in m-leagnénvironment. We are also arguing
for a better match between theoretical framewonrd methodology in m-learning research.
While these are certainly important consideratioms, believed that long-term penetration
would be achieved by the potential of offering réale learning that are free from time and
place constraints[11][12]. The development of alatmirative learning combines the
advantages of an adaptive learning environment thighbenefits of ubiquitous computing
and the flexibility of mobile devices[3]. Studeritave the freedom to learn within a learning
environment which offers adaptability to their mdiual needs and learning styles, as well as
the flexibility of pervasive and unobtrusive comgusystems. An ongoing version of this
research was evaluated and would be tailed tottlteist's perspectives to come up with the
enhanced version of this system. Collaborativeniegrprocesses can be incorporated into a
typical 50-minute class in a variety of ways. Samguire a thorough preparation, such as a
long-term project, while others require less prapan, such as posing a question during
lecture and asking students to discuss their idg#s their neighbors. Regardless of the
specific approach taken or how much of the ubigustiecture-based course is replaced, the
goal is the same: to shift learning from a teadw®tered to a student-centered model. This
system is to become a more capable student codliberlearning environment so that
student can get student’s learning done more effthi.
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