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Abstract

Computing is becoming a part of our daily life asalis the Internet. Pervasive computing
aims to make our lives simpler by using the todtécl will allow us to serve the Internet and

enable us to gain information easily. The toolsnantioned earlier are portable devices
which allow any users to plug into powerful netwarfhese devices are no longer restricted
to computers alone as understood previously Thiglaris written based on research

conducted concerning the advantages and disadentdgervasive computing to university

students in Malaysia and the problems faced byestisdand their solutions. We propose that
pervasive computing should be implemented and usdble high education. The younger

generations should be exposed widely to the highntelogy in order to strive and succeed
the challenges in progressive world. Through theriret, the users will also be more familiar

to the World Wide Web and thus gaining more beséfittheir education line.
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1. Introduction

The tremendous growth of technology today is praeeimave enhanced the activities in
our daily lives. Pervasive computing and the uséntdrnet is quickly becoming a part of
everyday life. This reality is specifically referg to mobile computing. On that note,
pervasive computing is phenomenally growing touefice the current state of technology. It
can be expected to expand and evolve into a foragiated into environments relevant to our
daily lifestyle. This refers to the emerging treotl easily accessible computing devices
connected to the increasingly ubiquitous netwoffkastructure everywhere in universities,
home and social environments. The aim of pervasweputing is to make computing
available wherever and whenever it is needed.

Pertaining to that, the availability offered by yasive computing can significantly
benefit the education process. Through my reseamth observations in primary and
secondary schools, most of the students of pregardration are computer literate. Instead of
merely chalk and talk, education has resorted tdsvarmore hands-on approach and this is
where pervasive computing comes in handy. Pervasiwgouting devices allow the users to
gain direct, simple and secure access to relevdiotnation and services by plugging into
powerful networks. Therefore, the widespread us#geomputing devices helps students to
access useful and relevant information from the lW@fide Web, not only through personal
computers but in the future, through very tiny eem invisible devices either mobile or
embedded in any type of imaginable object.

2. Research Methodology

In this research, we have few methods to be use fif$t stage would be gathering the
information related to the nature of our study. Wi# study the researches that have been
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made by previous researchers to help us understangl about the case study. Then we will
also study about the concept of pervasive compukiagare suitable to be used in education,
the pros and cons and the effect of using pervasiveputing in education. We will study
what are the problems and what are the solutioasladle. Thus, to get some solution, we
decide to use the survey method. This survey method will be conductdistributing some
guestionnaire by using paper tracking in some @agr area or online survey. The main
place that we have decided to choose in distrigutie questionnaire is school of Computer
Science (CS). In order to achieve the objectivéhif research paper, we will arrange a few
suitable questions to the students. We are goiragkosome related question about pervasive
computing in education. All the question is all abasking them about the suitability of using
pervasive game in education and its important dorcational purpose.

3. Literature Review
3.1. Pervasive Computing in Education Environment

a. Definition

Pervasive computing for educational environmeidq &nown as ubiquitous computing
brings the meaning of connecting with computing ides in the environment to support
learners and provide information to complete tamkscessfully. Pervasive computing sets a
computing environment through actual computing dewvithat can be very tiny and invisible
to the common eye. The pervasive computing teclgyopyoves that computing is can be
made available everywhere and anywhere it's neddexiconcept of pervasive computing is
more focused on spreading the network of connégttei every aspect of life, especially in
education. Technology of pervasive computing basstsparent to the students to makes the
actual computing and communication among them [2, Therefore, students will be
gathering in groups or teams to solve a problenettay via discussion or negotiation.
Collaborative learning through the pervasive conmgutechnology creates an environment
that engages students in thinking about the thihgg are doing and reaches out to students
that otherwise might not be engaged [4].
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Figure 1. Mobile and Pervasive Computing

Erwin Setiawan, Rahmat Budiarto, Abdul Wadud IsnjalSIFO STMIK Mikroskil \ 11€



ISSN. 1412 - 0100 VOL. 12, NO. 2, OKTOBER 2011

b. Benefits of Pervasive Computing

Among the benefits of pervasive computing in thetegt of collaborative education is
cost reduction in course materials' productiongotligh collaborative education, notes and
assignments can be produced and shared electignigéh learning mates and instructors
without having to actually print them out, insteatbred in mobile computing devices
rendering the course materials accessible anywdtemay time. In addition to that, pervasive
computing allows live voice and interactivity doaeross the Internet to enhance the human
factor of the learning process. The simplicity loé technical aspects of pervasive computing
also makes it easier for students and instructractess the learning system with limited
help from technical professionals. The ideal speftcgervasive computing make it more
powerful for testing and evaluation. It is alsoeabb fulfill the needs for compliance-based
training to keep on track of the operations whil@imaining the stability in gaining
organizational momentum.

c. Problems and Solutions

The technology of pervasive computing can give bien® all users in many kinds of
ways. However there are still some problems we havéace in order to implement this
pervasive game in education environment. Thess@ree problems that had been identified
as below:

» Costs to support the pervasive computing.
Pervasive computing is ubiquities computing thatcheome kind of devices or tools
to allow its functionality .1t also require the usknetwork technology [5]. This kind
of requirement need high cost to support all theémgent needed. To reduce the cost
of money that will be used, maybe we can try to logecost of devices for network
technologies instead of buying the expensive one.

* Reliability
Devices for ubiquitous computing must be reliablestjas reliable as existing
technologies like televisions and telephones 6jiquilous computing would be less
successful and revolutionary if users are expeitenbnstantly update and patch their
systems for them to stay correctly operating. Thirsd of reliability need extra
enhancement for next future work.

* No system administrator
Using the telephone system as an example, manwastmeed to administer the
telephone system in order to connect the userlandeceiver. The process works for
a telephone system because it's considered simplegh for a user and a receiver to
operate. However, with the complexity of ubiquitaenputing, the users should not
be expected to operate the system on their owns Heeding a system capable of
managing its own through remote administrationgdastics, and upgrades.

3.2. Related Work

The situations of education for university’s studeowadays are really difference if we
compared the current situation with the past sinafThe difference on current situation not
depends to syllabus in education only but the nmoportant things are the technologies that
move on with a great improvement in education. &&xe computing is one of the
technologies that introduced to the university asealium to provide good quality and useful
to the students in facing the global education. E\mv, pervasive computing in education are
really limited for the past years where there ismany technologies’ application are applied
in system learning. The students in university ndays are facing complicated problems with
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their learning system and this pervasive compuiiigmake their student’s life easier and
this technology will smooth the journey of studeassa good student whether in academics or
co-curriculum. The students will face a new chajerand this will encourage them to
formulate strategies to cope with the opportunitiéslife [7]. For example, computing
technology is very important where it can be used enplemented to enhance computer
game design and computer-gaming experience [&dttition, mobile computing technology
has a place in the world and all kinds of inforroatcan be obtained by using small-sized
equipment as compared to the conventional ICT hareh\and it helps the students in terms of
technological learning sessions [9].

Pervasive computing more interesting when it hawseweral features such as mobile
that contains gaming device and will be more erfpyavhen it can be flexible in term of
place and time where those can be used at anytmdeaaywhere. The interaction of
environment and students can be the main factahis pervasive computing where the
people can create their own experience rather pharprogrammed, fix gaming sequences
and scenarios. Integration occurs between the gdlysind virtual world in which the
pervasive computing is different from the physiwakld as a medium to improve the physical
world in terms of virtual features and add-ons [F¥rvasive computing makes the real world
as a field or surrounding area that requires plysimovement and interaction relationships
between students or users. In addition, it tookaathge of the benefits and possibilities of
mobile devices, wireless networks, sensor systerdstee virtual world [11].

In the past, there is no option if a person wamtiearn something, they must go to the
person that has more experiences and they learn tiveya want from that person. This is
called informal learning where there is no surrangaf learning environment such as school
or teachers. This informal learning now changesh® formal educational systems and
complementing the system learning in the futurethi@ time of advance technology now,
pervasive computing in education more excellenhwitisted mobile learning or m-learning,
that is the student can explores physical contéxthvbring with them a personal mobile
device. This personal device can accorded theitgpactivities and such other materials that
can give benefit to students. So in this contexteamning also known as informal learning
for education students and these devices make ratadde easier. The main key of m-
learning is we can learn experience at anytimeaaydvhere where it is able to share via any
network connectivity surrounding us [12]. The mase of usability in m-learning, there are
another product from special branches of m-learrsingh as pervasive learning [13] and
ubiquitous learning [14].

4. Analysis, Finding and Proposed Work

4.1. Analysisand Finding

In the earlier study on proposal, we has made \&eguwn 53 undergraduate students at
University Sains Malaysia (USM) main campus. Weehdesign a written questionnaire and
given to students in USM and they have answer thestipns without any doubt. We are
using survey online and manual survey by get thepleeto answer our questions. The
advantages of collecting the technique of dateectiig are easy methods and can get more
students in less time. However, by using this mgthtso has its own disadvantage. The
disadvantages of using this method is can getrbgdt from low response rate. It is because,
student possible to dishonest in answering thetoumesire. The survey we do is related to
our research paper that is all the question is tapewasive computing for collaborative
education for university’s student. This surveylweialuate how pervasive computing can
involve in student’s life for education. From thengey, an alarming result really makes us
want to further this study.

Erwin Setiawan, Rahmat Budiarto, Abdul Wadud IsnjalSIFO STMIK Mikroskil JsKKS;




ISSN. 1412 - 0100 VOL. 12, NO. 2, OKTOBER 2011

The statistic of the result shows that five quesiahat we survey are really
encouraging us to support the pervasive computimgcéllaborative in education. We are
using the type of gender, male and female to captue overall of pervasive computing in
surveys where it is male or female that are reabgited in pervasive computing for
education.

Table 1. Result of Survey Done

No Survey from student
Question Most Answer
1 Do you know what is pervasive computing No
Which gender that more interested |in
2 . . Male
pervasive computing
3 Which one is the following example pervasive Smart phone

computing devices

Can increase
4 | What the impact of pervasive computing professional learning in
university

Do you think it is good to place pervasi

computing in education field Yes

Pertaining to question 1, through the survey, weprave the hypothesis by concluding
that most people do not understand the actual mgaofi pervasive computing. We believe
that many people are still oblivious to the existenf pervasive computing.

The hypothesis in question 2 is that males are nmiezested in pervasive computing
compared to females. Males often have more advaknedledge in handling pervasive
computing compared to females

The hypothesis for the question 3 is without thieddipervasive computing devices, the
use of pervasive computing will be incomplete. Basa the result of the surveyed question,
it is proved that our hypothesis is support the flaat the pervasive computing devices play a
vital role in pervasive computing.

The result for the hypothesis in question 4 shaat the impact of pervasive computing
can increase professional learning at universitgahse learning in education make them to
download anything that related with their study enéaister. Moreover they can access the
website that related with their learning.

The last hypothesis in last question is the aimpefvasive computing is to make
computing accessible wherever it is needed. Hemeesan say that this reason can support
the fact that we want to implement the pervasivemating in education where it can increase
the learning outcome and make it at ease of usgtdidients to access whenever they want.

4.2. Proposed Work
4.2.1. Collabor ative Pervasive Environment (CPE)

Pervasive computing has given the future of baoltative learning a wider prospect.
Instead of simply utilizing collaborative learningernally, we can expand the boundaries of
learning to embrace the nation's globalization ovisi This can be done through the
implementation that we have worked on. In this wavk propose a Collaborative Pervasive
Environment (CPE). The platform is data independam can be used for collaboration-
environment application development in pervasivagating.

Erwin Setiawan, Rahmat Budiarto, Abdul Wadud IsnalSIFO STMIK Mikroskil Js§Ke)



ISSN. 1412 - 0100 VOL. 12, NO. 2, OKTOBER 2011

We had the opportunity to ask an interviewee fimval local university about her
opinions and reactions concerning the importangeaeofasive computing in relevance to our
proposed work. As a student of Biotechnology, shentioned that pervasive computing
played a significant role for her education in wmsity, specifically when it comes to learning
about protein structures. Single-dimensional teskbimages did not significantly help
learning about the chemical interactions within @&ydhe protein structures that made them
functional. A web-based learning system had besabéshed by their instructors enabling
them to enhance their understanding of the pratieuctures by working with their virtual 3D
models. At the same time, learning mates can legaative through the system and help each
other with the learning. Among the tasks assigondtie interviewee through the system were
constructions of hypothetical protein structurest ttan virtually interact with other proteins
to synthesize a new hormone. Anyone with accesthdolearning system could view the
hypothetical protein structures, makes commentd, tast their virtual functionality against
their own virtually-synthesized protein. This castually be done anywhere as long as you
can access to the learning system. Instructors esea capable of logging on the learning
system during classes to host discussions abogtrthein structures.

Based on the discussion above, we can apply tite d&pproach to ease the navigation
and access of the 3D structures within the leard@gbase. Students can use their mobile
devices, PDAs or laptops to gain access in cettaations that have interconnections for
them. When working in groups, they can discusshamge ideas and simultaneously work on
each part and later on combine to get the resuls. results will later be presented and
discussed in class. Assignments become more stitggewhen submitted electronically
because through the CPE approach, attaching aationklip to demonstrate your points in
your assignments would be possible. Can you imagin&t pervasive computing can do to
the future of learning outcome?

Obtaining associating and twinning degrees witteifpn universities has been the
emerging trend in Malaysia in the past decade.thénfuture, with collaborative learning,
travel and living costs in another country can beatgy reduced and/or abolished because all
the learning can be done from within Malaysia. Bv&spect of learning can be achieved and
excelled through the use of the CPE approach iatijipervasive computing.

4.2.2. Characteristic of Collabor ative Pervasive Envir onment

Collaborative pervasive environment in educatiom ds# characterized based on
capabilities that describe more details of its fiomality. There are two main features of
pervasive computing that can be used in this prgosnvironment; ad hoc group
communications and situation awareness [15-18]h8d group communication capabilities
can form networks dynamically to facilitate variomsethods of pervasive computing.
Furthermore, situation-awareness is the abilityaadevice to make decisions based on the
reality of the surrounding environments. [19].

Other characteristics involved in the establishmehtthe collaborative pervasive
approach are miniaturizations, embedding, and utyiq20]. Miniaturization is another
component of pervasive computing that allows coibfetlevices to become tinier and more
mobile. The mobile devices we see in today's geioeraould be really useful in education,
especially in a tertiary education environment. Engbedding characteristic is a component
of pervasive computing that integrates computingaes into common objects, turning them
into a smart device. Smartphone is an example isf ¢haracteristic. In the context of
ubiquity, the components of pervasive computing hezoming greater in ubiquitous
computing. It will interact with their surroundingsvironment thus making the components
invisible and less observable.

Erwin Setiawan, Rahmat Budiarto, Abdul Wadud IsnalSIFO STMIK Mikroskil js#e}



ISSN. 1412 - 0100 VOL. 12, NO. 2, OKTOBER 2011

5. Conclusion

This pervasive computing is kind of ubiquitous catipg that can turn out the user’s
life towards more meaningful, enjoyable and exgitiAll this factors become the catalyst to
the students to use this pervasive computing as ldaning medium. All the problems that
has been identified has meet their own solutiofke findings from this study showed that
more efforts should be taken in future works ineortb improve the usage of pervasive
computing in education field.

This paper would benefit to following person:

a. USM students — This pervasive computing that geenge implementing in education
field will help USM student to faster their leargioutcome and ease their works.
Furthermore it provides opportunities to the stisldn collaborate their works with
other student.

b. Other researcher — Useful for them to work deeplfgiure studies.

This paper’s approach is limited to the followingys:

a. The accuracy of data statistic - The survey is @intited to students because this paper
is about the collaborative works between studdmas @ising pervasive computing as
one of the medium and it answered by 53 studenigh&more, the most of the
guestionnaire are answered by School of CS whde(f students tend to know more
about the new technology of pervasive computings ltias to conclude the data and
represent the result to all USM students. But iimpossible to make all students to
answer the questionnaire unless we change the théthim paper tracking survey to
online survey.

b. The sample of questionnaire is limited to 5 questionly. All the questions are created
base on our hypothesis about the idea we want ptement in this paper and this
survey only involving some students, which may betrepresentative of the general
population in USM, so it is unfair to conclude tlisues on USM students.

For future work, we suggest to: Conduct a surveyeweery faculty in USM — For the future
work, the survey need to be conduct in every fgoulth the same number of student and not
just focus to undergraduate student. It is to mslke that the answers are fair between all
students so that the survey result will be morei@te.
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