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Abstract

The issue of information management is crucial for any academic institution. Convenient access to requested content is creating a com-
petitive advantage for different types of decisions. Information management process in Institut Pendidikan Guru (IPG) often create prob-
lems because there is no systematic way of storage management. IPG lecturers stored their teaching materials in different kind of meth-
ods. This situation cause in a loss of resources, difficult to retrieve and also cannot be identified when it's needed. Dealing with large
volumes of resources it is essential to use technological solutions that enable flexible storage, retrieval, processing and interpreting in-
formation. To solve the problems, this article introduced a framework that use single platform and named as Information Sharing for
Learning (1S4L) for managing teaching and learning resources in IPG. The resources will be stored and can be accessed at any time. The
framework also applied the technique of gamification to motivate and encourage users to use the application and consequently will in-
crease the volume of resources stored. The developed application based on the proposed framework could help to motivate and engage
peoples to share their resources and enhance quality of services in IPG. Finally it could assist to improve the performance and effective-

ness of services to achieve users’ satisfaction.
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1. Introduction

The use of technology is gradually increasing in education espe-
cially with the use of Information and Communication Technolo-
gy (ICT). The printed materials such as books are replaced with
digitized books, animations, video lectures which gives a better
engagement to the users. ICT leads to greater benefits as in cost
reduction, enhanced learning outcome and also in environment
protection by reducing the use of papers. The emerging of ICT
also triggered Institut Pendidikan Guru (IPG) to make changes in
administration and provide services with computing-oriented plat-
forms with greater flexibility in accessing and delivering resources
over the Internet. This platform is expected to provide the way to
access the content and deliver the content across the world, so it
can be used in institutions for delivering the e-contents and shar-
ing the resources such as digital libraries.

This approach can be defined as a Resource as a Service (RaaS) so
that all users especially students can easily access the contents,
learning materials and share the resources over Internet facilities.
The efficiency and performance of 1T-based product design appli-
cations are improved from time to time. There are several features
that can be recognized in computing transactions as in storage
management and sharing services. A big challenge faced in IPG is
to convince lecturers to share or collaborate their teaching re-
sources and materials. This behavioral problem is often too much

to overcome regardless how powerful the information manage-
ment solution in the organization sought to deploy.

Sharing resources activities are becoming a trend because the
availability of effective platforms such as social networks and
standard educational application management etc. Information
sharing has become second-nature in our personal and profession-
al lives via Facebook, Twitter and Linked [1]. However, the great-
est challenge in information sharing is to encourage people to
share their information consistently. It need a specific method or
technique to attract them to participate in the process of infor-
mation sharing.

This article is organized as follows: section 2 describes related
work on resource as a service. Section 3 explains the concept of
gamification technique, Section 4 illustrates the proposed frame-
work in detail. Finally, conclusion is placed in Section 5.

2. Resource as a Service

The Resource as a Service (RaaS) is a model of cloud computing
that allows providers to trade individual resources for a group of
potential consumers. In the RaaS, users are able to purchase exact-
ly the resources that needed [2]. The concept of RaaS has become
an important area in organizations today especially in academic
institutions like IPG. RaaS has eventually become a type of inno-
vation that is adopted in the operation of the organization. IPG, as
an institution which deals with academic knowledge must also
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adapt to this innovation not only to accommodate their academic
purposes, but also for administration purposes of the institution.

It is important to note that the use of RaaS does not automatically
translate to development of a conducive academic environment
but the activities performed within RaaS such as collaboration,
interaction, monitoring the progress of students, downloading as
well as uploading of academic materials. It also will lead to an
improved academic environment and consequently improve the
performance of students [3].

For students to do well in their academic activities, effective learn-
ing is very important. Recently, ICTs are becoming important
tools that aid student’s effective learning. Effective learning en-
courages reflection, allows dialogue, promotes collaboration, ap-
plies theories learned into practice, creates a community of peers,
allows creativity, as well as motivating students [4]. Designing a
RaaS begins with defining the essential services for RaaS in the
digital platform.

In the proposed framework of RaaS cover a digital platform which
consists of six components explained in the following section. As
shown in Figure 1, users are connected to the platform through
Internet. They can access the resource service directory that con-
tain different resource services such as information pre-processing
and storage, analysis and sharing. Based on user’s service choice
and registration, resource service requirements are then sent to the
platform manager, which finds out the suitable configuration of
resources that are based on service-level-agreement (SLA). The
resource allocation manager then allocates the resources to a set of
physical machines to run the resource web service tasks.

The resource service tasks outputs in searching results, upload,
download etc. are finally transmitted to the user through the web
browser. After the resource applications or services are started, the
system monitoring function tracks the resource usage that are
attributed to users. It can also notify the resource and system man-
agers for a quick response, and the resource configuration to as-
sure that the correct resources are distributed to suitable users.
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Fig. 1: System architecture of the proposed RaaS

3. Gamification Technique

Gamification is the application of game principles and mechanics
in design fields in order to improve users’ motivation and en-
gagement [5]. Gamification is a very popular in modern design

technique and has also been applied as a method for data collec-
tion and for tasks that require human intelligence [6][7].

In order to implement and examine the strategy to improve gami-
fication practices, a multi-purpose platform called “Information
Sharing for Learning” (IS4L) will be developed. The goal of the
platform is to support the gamification process for academic activ-
ities in IPG. Four categories of participants are considered:

e Lecturers can use the platform to introduce or promote their
teaching aids or notes;

e Students can use it to discuss, download any information and
upload their projects and ask for feedback;

e Public users, can interact with the educational content and
context, finally,

e Top management can manage the lecturers and students for
cooperation opportunities or download any material.

IS4L is designed with the purpose to encourage the participation
of lecturers and students, in an information building process such
as searching for results, uploading, and downloading information.
The concept of platform structure of 1SAL is depicted in Figure 2.
The participation of each activity is rewarded with points. From
accumulated points, user can convert to bonus which are medals
(gold, silver and bronze), depending on the activity. As the user
accumulates medal, this allow users to represent the achievements
of participation in the process of information construction. The
medals are categorized according to the target of the game me-
chanics. Based on the total medal collected, the user will be
ranked into the top 10 list. The activities of building information
are as follows:

e Submit: Register a new practice, which can result from an
individual effort.

e Socialized: Register a comment or suggestion for a new prac-
tice “submit”.

e Re-Submit: Register an updated practice, after from the contri-
butions of other users.

e Downloading: Register downloading any materials

e Uploading: Register an upload of any materials based on us-
er’s need.

Gamification Mechanisms
Experience Give
Points Points
Submit
Socialized
Re-Submit
Downloading Point
Uploading
I1S4L Platform

Teaching and learning resources

Fig. 2: The platform structure of 1S4L

The platform structure in Figure 2 shows the activities that support
ISAL as a gamification platform. The activities are provided to
introduce and engage users in IPG with activities and educational
content. Therefore the more user interacts with the application,
and achieve each of the objectives, the higher is their ranking and
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status in the organization (IPG). This status is represented with
badges, which describe the qualities and capabilities of this partic-
ular member to the organization, and the contribution to their in-
formation management process at the organizational level.

4. Gamification model for resource sharing

The main objective of IS4L is to increase the effectiveness, en-
gagement, satisfaction and motivation of users. These objectives
can be achieved through the use of game mechanics, dynamics
and gamification. Management of 1S4L will create the conditions
under which users are motivated, satisfied, effective and efficient.
Management of 1S4L is an important part of the model. The archi-
tecture of model is presented in Fig. 3 which consists of seven
elements. Model of I1S4L, which includes elements of gamification
must be based on appropriate management. The effectiveness of
I1S4L comes with the best practice of organizing, planning, staffing,
leading and controlling activities. Here, the main important ele-
ments in 1S4L are as follows:

e Technology - Technology is an infrastructure that enables the
implementation of IS4L. The use of digital technologies and
social networking has grown rapidly over the last decades, and
these technologies are increasingly being incorporated into the
teaching of higher education [8][9].

e Design - The lack of user profile analysis, appropriate design
methods, and gamification schemas which are too simple, can
lead to applications achieving results below than the expecta-
tions. While it is clear that gamification has produced some
promising results, the design approach does come with a sig-
nificant risk [10][11]. A good design must provide information
which are: useful, usable, desirable, findable, accessible and
credible [12].

e Administration - Administration of I1S4L requires knowledge
of the technology. Administration of technology and user is
can be performed by using Learning Management Systems
(LMS). Some LMS tools are used for instructional tasks that
are performed to enable or prepare student’s learning activities
[13]. The most important is to enable lecturers to set up gami-
fication and personalized learning activities using different
learning contents, stored in the platform itself, in a LMS [14].
In addition to these systems, there are other requirements for
the administration, which are an essential precondition for the
reliable implementation of 1S4L.

e People - The main objective of IS4L is to provide information
through technology. 1SAL must be organized in such a way
that users are satisfied with. For good organization of IS4L it
is necessary to know the users’ characteristics, such as: level
of education, area of expertise, age, occupation, gender, cul-
ture, skills, etc.

e Material - The design of the electronic version of materials
does not differ significantly from traditional printed materials.
Materials must be based on the same principles, which means
that objectives must be clearly set. The material should be di-
vided into separate sections or learning units and should be
properly designed in terms of content and didactics.

4.1. Game mechanics vs game dynamics

In order to engage user’s experiences through gamification context,
it is necessary to consider the functioning of game mechanics and
dynamics. Game mechanics and dynamics are two important tools
related to gamification [15]. Game mechanics are related to rules
and benefits that compose the game - features that make it chal-
lenging, fun, rewarding or any other emotion expected by game
designers [16]. These emotions are the result of wishes and moti-
vations, which are called game dynamics. Game mechanics are
responsible for the functioning of the game components. It allows
the user to have total control of the game levels and, with it,
guides user’s actions. On the other hand, dynamics can be defined

as the interactions of users that apply the game mechanics [17]. It
determines what every user is doing as a response to the system
mechanics, individually and with other users. Game mechanics are
built by tools, techniques and widgets used to gamify a website or
application. By using them individually or collectively, it is possi-
ble to stimulate motivational aspects of users. Some of the most
common game mechanics are:

. Points - Used to reward users through multiple dimensions
and different categories. It can be used to manage different
behaviors inside the same website or application. When
points should stimulate a competition, it should be used as
scores; on the opposite side, when the goal is to provide
constant feedback to the user. For each individual progress
should not be shown to other people [18]. Points can also be
used to stimulate the participation of users.

. Levels - Indicate the users’ accomplishment of a goal. The
higher the level, the greater is the respect and status. Levels
are usually defined as threshold points, in a way users can
automatically level up based on their participation.

o Challenges, Trophies, Badges/Medals and Accomplishments
- Challenges represent missions for user to accomplish and
then give rewards for the execution. Trophies, badges or
medals are the visible acknowledgment that indicate when
the user has reached new levels and concluded challenges.
The main mechanism to make efficient challenges and levels
is to provide users with a place where they can show their
accomplishments, such as a trophy shelf. Five psychological
functions that medals can have in a context of social media
[19]. The most important role of them is the goal-setting.
Many times, the main rewards are fun and interesting while
fulfilling goals. When the progress to reach a goal is pre-
sented to the user, the following badge will become more ef-
ficient.

. Virtual Goods - Non-physical and intangible objects that can
be purchased using points collected by the users over time.
Virtual goods is a good way to provide incentive to them to
get more points and they also offer the possibility of person-
alizing something that will reflect their identity. Virtual
goods can also be converted into points, badges/medals, dis-
counts, credits and avatars. It is very common to use virtual
coins in different situations including the trade mechanism
to buy items and points to increase status and prestige [20].

. Classification Table, Ranking, Score Table — this mecha-
nism shows the position of users compared to others. These
tables are commonly used to manage and display the scores
of users with the objective of using the competition as an in-
centive to the behaviour. The greatest benefit of implement-
ing a classification table is the fact it provides contextual in-
formation on the progress of users that could have a motivat-
ing effect on the user.

People are motivated by the game mechanics due to its dynamics
as people have fundamental needs and desires (reward, status,
accomplishment, self-expression, and competition, among others).
By selecting the proper set of game mechanics onto the platform,
it is possible to create an experience that stimulates the behavior
by satisfying one or more of those needs, such as:

e Reward - Tangible or intangible, the reward is presented
after an action (that is, a behavior), with the intention of this
behaviour to be repeated. In gamification, the main reward
mechanism is the system of points or similar ideas.

e  Status - Most people have the need to be recognized: fame,
prestige, attention and, lastly, esteem and respect from oth-
ers. In order to get it, the participants need to engage in
some activities. Elements from game mechanics such as lev-
elling up or obtaining items others still do not have work as
a motivating feature.

e Accomplishments/ Fulfillment - Some people are driven by
the need of accomplishing something difficult through pro-
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longed and repeated efforts, working towards the goals and
to win. These good users tend to seek challenges and estab-
lish moderately difficult goals (but still achievable) and their
greatest reward is the accomplishment of this completion.

e  Self-Expression - Users need opportunities to express an au-
tonomy and originality and, somehow, differentiate them-
selves from others. An example is the use of virtual products
which could to create unique identity. Its can be obtained
through rewards, presents or bought directly. The avatar of a
person, for example, is one of the main ways of expression.

e  Competition - It is possible to obtain the highest levels of
performance when a competitor knows the winner will be
rewarded. It happens because there is a kind of satisfaction
by comparing individual performance with others.

Fig. 3 depicts the conceptual model of applying gamification ele-
ments in information sharing using resource as a service frame-

work for Institut Pendidikan Guru Malaysia.
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Fig. 3: Model of gamification in the field of IS4L in IPG

5. Conclusion

IPG faced problems to implement the concept of resource sharing
among the lecturers and students. This article introduced the con-
cept of gamification in resource sharing of teaching and learning
materials. The framework is developed based on two elements of
gamification which are game mechanics and game dynamics.
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