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Abstract
E–books as a learning media have been widely known and used for learning process. The
presence of e–books can be accepted because of its potential for aiding the learning process.
They include a variety of interactivities to engage readers and deepen the impact of the written
word. As such, they transform traditional books in creative ways that help bring content to life.
However, e–books are available today are still have a static feature. They only allow learners to
interact with e–Book itself. While, in the context of learning, a learner may be interacting with
other learners or even the teacher/professor (in a discussion forum, for ex–ample) related to the
topics in the book. E–book feature today has not been able to engage the learner with the
learning environment in the construction of interaction in order to make a learner–centered
learning activity. Based on this characteristic of the e–book, we do a research to propose a new
model of the e–book. In this research, a digital book is more than the digital version of the
traditional books. In this paper, we enhance the functionality of e–book not only as a learning
content viewer. We propose a framework for introducing an interaction model in the e–book.
The framework can be used as a platform for a development of the dynamic feature e–book
which incorporating the learner and the dynamic learning environments. This platform allows
the e–Book was developed with the addition of personalized learning aspect in the application.
We illustrate this interaction model with scenarios that shows how the interaction model has
been applied to increase collaboration and an effectiveness of learning using the e–book.
Keywords: Dynamic learning environment, Interaction model, Learner–centered, Learning
media.
Introduction
E–Book as an integral part of the evolving technological developments come as the media used in the
learning process. As a medium of learning, the e–book is interpreted differently by users. Most users perceive
e–Book as the transformation of books in physical form to digital form. However, the actual e–Book was
developed as an electronic–based system which includes the functions related to the learning process. In this
context, the e–Book is not merely a collection of digitized content as a source of learning, but rather e–Book as
the adoption of technologies that can be optimized to support learning activities and provide internal
motivation for learners, both individually and collaboratively.
As an illustration, we can see how people use social media in daily activities (interaction and
communication). Features in social media applications allow users to interact comfortably and unwittingly
arise internal motivation for users to socialize. Based on this phenomenon, there is an assumption that the
same model could be applied in the e–book. In this case, we can add some features into e–Book that support
both behavioral and learning styles of the learners. Model of e–Book today is limited as a collection of
digitized content containing text, images or videos. E–Book delivers multimedia–based information in the
form of a compact and dynamic form. When one reads the e–Book, they just see the difference in the
representation of the book, but the behavior of the learners in the learning activities have not been represented
digitally. For example, when a person learns, she could have added notes on the book. Or may interact with
other people who read the same book to discuss the topic being read.
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E–book as a medium of learning not only as a learning content viewer but in an e–Book, it is possible
to add other functions such as the interaction model to support collaborative learning aspect. Our research will
define the interaction model as a platform to expand the functionality of the e–Book. This platform allows the
e–Book was developed with the addition of personalized learning aspect in the application.
This paper will present the proposed interaction model and design process of e–book application which
is developed based on the interaction model as the e–book platform.
Literature Review
Unified Process
The techniques presented in this research are the Unified Process (UP), which is heavily based on
UML. UP was proposed by Grady Booch, James Rumbaugh, and Ivar Jacobson (Jacobson, et al., 2005) as the
result of their research and experience.
Schelling (Schelling, et al., 2005) states Unified Process is an integrated process for building interactive
system that has the same phase as RUP (inception, elaboration, construction and transition) (Kruchten, et al.,
2001). In the process of development, the stage of the evaluation conducted by the Unified Process or UPI
(Sousa, et al., 2007) and follow the approach depends on the UI design prototype device developed (Coyette,
et al., 2004; Bjørner, 2009).
Object Oriented Analysis Design
The Object Oriented Analysis Design (OOAD) is a development method that checks the system
requirements in a class and objects encountered within the scope of the problem, to develop a software
architecture that is based on the manipulation of objects the system or subsystem (Wazlawick, 2014). OOAD
includes the analysis and design of an object–based system, including object–oriented analysis (OOA) and
object–oriented design (OOD). OOA is an analysis method that checks for the requirements
(requirements/specifications/preferences) to be met a system from the viewpoint of classes and objects found
within the scope of the problem. While OOD is a method to review the software architecture is based on the
analysis of objects systems or subsystems.
Methodology
The process of developing an interaction model in interactive e–book consists of the following stages:
1. Defining interaction model specifications
2. Determine the structure of interaction
3. Designing the functional model
4. Designing the system architecture of e–Book
Unified Process (UP) is used as an approach to the development of the system. UP includes the steps as
follows:
Inception.The Inception phase of the Unified Process (UP) consists of a period of time when the
analysts are looking to gather information about the business to be automated or restructured (Jacobson, et
al., 2005; Wazlawick, 2014). In this phase, we discover the relevant information and define the interaction
model specification. The interaction model specification is a conceptual model as a platform of e–book which
will be developed.
Elaboration. The Elaboration phase of UP is performed as a sequence of iterations. Each iteration has
a set of use cases assigned for development (Jacobson, et al., 2005; Wazlawick, 2014). In this phase, the
conceptual model will be refined and completed with the structure of interaction. We also start to define the
functional model.
Construction. The Construction phase concentrates on producing code for the whole application and
implementing change requests. During the Construction phase most of the code production and test activities
are performed. It is expected that the Elaboration phase produces an architecture sufficiently stable so that its
refactoring will be minimized during this phase (Jacobson, et al., 2005; Wazlawick, 2014). In this phase, we
focus on develop the prototype of the e–book.
Transition. The Transition phase consists typically of the final tests and the delivery of the system to
its users including possibly its installation and data migration. During this phase, the system will be
deployed, possibly replacing an existing system (manual or automatic) ( Jacobson, et al., 2005; Wazlawick,
2014). In this phase we will conduct product testing related to educational usefulness aspect and UI usability
aspect.
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Result and Discussion
Interaction Model Specification
The main contribution of this study is an interaction model that is added to the e–Book. The interaction
model is represented in several functionally associated with the use of e–Book as a medium for collaborative
learning. This model is described using formal specification. Based on (Nugroho, 2015), domain model in the
e–book system can be expressed as follows:
Ti (Topic) represents the real object of the domain model of discussion. In this case, the objects in the
domain model can be a book or a section of a book (chapter) and even a smaller part of the chapter
(can be text, images, video and etc). A Topic (Ti) can involve multiple Actor (Ai) and any Actor
can perform some action or Operation (Oi) associated with the topic (Ti) is restricted in Context
(Ci); Structure of Interaction
Ci (Context) is a boundary of a topic that binds the scope of the interactions that occur between users
(Actor) through action or activity called Operation which carried by the actor.
Ai (Actor) is the subject/user involved in a Topic (Ti).
Oi (Operation) represents any action or activity that can be performed by Actor (Ai) in a Context (Ci).
The Structure of Interaction
In order to explain the implementation of the proposed interaction model, we used the following
scenario to illustrate the structure of interactions. The following scenario represents an overview of a class
discussion. In a class, there are 15 students, three mentors, and one teacher. The teacher divides the class into
three groups, each group consisted of five students and one mentor. Each group is asked to organize discussion
of one chapter in the e–book. At the end of a group discussion, they were asked to make a conclusion in a class
discussion that is followed by all students and teachers. The illustration of this scenario can be seen in Figure
1.

Figure1.The scenario for the structure of interaction
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The scenario (Nugroho, L.E., 2015) can be expressed as follows:
chapter_one_Context: {Student1..Student5, Tutor1;
on send(*;*;discussionMessages)
send(*;*;discussionMessages)  null)
}
chapter_two_Context: {Student6..Student10, Tutor2;
on send(*;*;discussionMessages)
send(*;*;discussionMessages)  null)
}
chapter_three_Context: {Student11..Student15, Tutor3;
on send(*;*;discussionMessages)
send(*;*;discussionMessages)  null)
}
resume_Context: {Student1..Student15, Teacher;
on send(*;*;discussionMessages)
send(*;*;discussionMessages)  null)
}
tag(Book) : {
tag(Chapter1) : {chapter_one_Context}
tag(Chapter2) : {chapter_two_Context}
tag(Chapter3) : {chapter_three_Context}
on allGroupDiscussionCompleted
send(Teacher;*;summaryMessages) 
on send(*;*;discussionMessages)
on send(*;*;discussionMessages)  null
}
The Functional Model Design
The functional model is used to describe the functionality that was developed in the e–Book. The
functional model in this study is described using use case diagrams. Each component in the use case
representing the functions in the model.
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Figure 2. The functional model
Figure 2 displays the use case diagram for the proposed interaction model. In the diagram, there are
four components to build a model of interaction, namely Content Component, Interaction Component,
Activity Component, and User. Content Component is a component that was developed to manage the
content (the object: book, chapter, part). Interaction Component is a component that was developed for the
management of interaction such as discussion forums, leave a comment (comment), tagging or mention
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defined in the e–Book. Activity Component is a component that was developed to manage the activities
associated with the learning process such as adding a note in the content, create links, and for further
development can be used for evaluation of learning management and other assessments. The last component,
User is a component that acts as an actor in interaction models are made. In this case, the actor can do
interactions through specific operations are conducted in an environment or context. An interaction can
involve many actors (as in the previous scenario, actors involved are students, lecturer, and mentor).
In an interaction (e.g. a discussion), Users that are involved in the interaction must have been
registered in the system of e–Book. Through this registration operation, a user will have an account that will
be associated with another account through the mechanism of friendship. A user can add friends or confirm
friendships, create discussion groups, manage and edit the profile, and view profiles of other users.
The System Architecture of e–Book
The architectural design describes the components that build the e–Book and interactions between
components as well as defining the functionality of the e–Book. As described in the previous section, the
design of the e–Book consists of four components: User, Activity Component, Component Content and
Interaction Component. The architectural design of the e–Book is shown in Figure 3.

Figure 3.The e–book architecture
Figure 3 shows a section that becomes contribution of this study is a layer of Interaction Component.
This component is a framework that is added to the e–book system to accommodate aspects of interaction
which is not supported in the existing e–book.
The e–Book Prototype
In order to demonstrate the functionality of the proposed interaction model, we developed an e–Book
prototype that has been added component interaction in it. The prototype developed is focused on interaction
features that can be done in the context of learning or reading of e–books. Some snapshots prototype e–book
can be seen in Figure 4.
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Figure 4.The e–book prototype

Figure 5.The e–book prototype
Figure 4 and Figure 5 show a dashboard where there are several features for users to perform some of
the activities and interactions with other users who are reading a book or chapter or are interested in the topics
of discussion are posted by users.
Conclusions
The e–Book system in this study is a new concept. Interaction models added to the e–Book is intended
to improve the functionality of the e–book as a medium of learning. Interaction model was developed based
on the patterns of interaction in social media, the difference is the interaction in the e–book will be more
focused in the context of an e–book that is being read. The proposed interaction model allows the user to
interact with other users in terms of sharing, discussion, and collaboration.
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