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Abstract- The present study proposed an e-book system that can both edit online learning content and display the produced 
content. This object of the application is to support the design of the “flipped classroom”. During the learning contents of 
“flipped classroom” has to be delivered before class begin, the online material will be created by the editing function that is 
capable of integrating various resources such as PowerPoint slides, movie, and documents into an e-book to fit the delivering 
principle of “flipped classroom”. The displaying function loads learning contents from the cloud repository and provides 
different presentation modes for teacher and students. The presentation mode for students can not only display learning 
contents but also provide the interaction between the learner and the content. The classroom activities include the function of 
content interaction that embedded assessment in the e-book and students will interact the contents by using annotation tools 
to answer the question. The presentation mode for teacher supports the presentation of specific pages and the annotation 
tools also can be applied as the highlight of the learning content in the classroom activities. The interaction function and 
presentation help the construction of classroom activities in the “flipped classroom”. 
 
Index Terms- E-Book; E-Book System; Flipped Classroom. 
 
I. INTRODUCTION 
 
The emergence of the e-book does not only affect the 
behavior of reading printed books but also provide 
the possibility that readers can interact the material 
that they are reading and access another resource 
immediately via the supporting of information and 
communication technology (ICT) [1]. E-book, a 
digital format of printed book, originally displays a 
screen [2, 3]. It is primarily displayed with a 
dedicated software and a specific device [4]. With the 
remarkable progress in ICT, The contents in e-books 
are also changed in abundant forms such colorful 
images, hyperlinks or multimedia [5, 6], and it extend 
the advantages of reading e-books [7]. Unlike linearly 
reading the printed texts, reading e-books could be 
nonlinear when these books provide with hyperlinks 
for linking among contents or external resources. 
Although the empirical studies have indicated the 
disadvantage of reading materials in such a fragment 
way [8-10], the readers who grow up in the digital ear 
can still read more proficient than the others [11]. 
Thus, the e-book system, software to display the 
digital contents [4], should consider the importance of 
avoiding shadow reading [10] and improving 
comprehension ability deeply [12]. The “flipped 
classroom” is another application example with the 
ICT. Since students had been required to accomplish 
the basic acquaintance of learning the material before 
the “flipped classroom” begin [13], the effective 
content delivery for students to proceed self-learning 
is one of the important policies in managing the 
“flipped classroom”. Thus, delivering learning 
material out of formal classroom time is the major 
principle of the “flipped classroom” [14]. Instructors 
provide additional learning resources such as lecture 
video, extensive notes, e-books and other resources 
for students to build their basic concepts or 
knowledge. The present study proposes an e-book 

system that can construct e-books for online learning 
and integrate various formats of learning material 
such videos, hyperlinks, PowerPoint slides, and 
documents. Besides, this system is capable of 
exhibiting and highlighting the contents in the e-book 
as a part of classroom activities. 
 
II. LITERATURE REVIEW 
 
A. E-Books and the e-book system 
When comparing with reading contents, e-books, and 
printed books are quite similar [2]. The e-books are 
the digitalized forms of printed books displayed on 
specific devices [15]. Interactivity, variety, and 
accessibility are the major characteristics of the e-
book. With the premise of internet technology, e-
books bring about the reading activity in everywhere 
[16, 17]. Several empirical studies indicate that 
reading e-books can improve students’ reading 
literacy [18-20]. However, the negative opinions in 
reading digital materials associated with hypertexts 
are also revealed among many scholars [8-10]. The 
hypertext structure will increase the cognitive load 
for visual processing and decision making, and it may 
impair the ability of reading comprehension [21]. 
Thus, the maintenance of text coherence to avoid 
extra cognitive load produced by e-books’ contents is 
the critical issue in developing e-book system. The e-
book system, software to display or to manage these 
digital materials, is not only capable of presenting 
texts, images, and multimedia but also can import or 
export materials in a standard format, for example, 
“EPUB” [22]. With these standard formats, an e-book 
can be easily accessed and presented across different 
hardware and software platforms. The present study 
proposed an e-book system that can edit, manage and 
integrated various digital resources as e-books with a 
standard format. Furthermore, the system also 
provides the display style that can maintain the linear 
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order of contents to fit the object of decreasing 
cognitive load during online reading. 
 
B. The principles in developing the “flipped 
classroom” 
The “flipped classroom” is a pedagogical model that 
reforms the style and occasion of delivering materials 
to inspire more interaction, cooperation or critical 
thinking (Butt, 2014). Fundamentally, students who 
attended the 
“flipped classroom” are required to complete their 
homework, that is, the plain reading material, before 
the class begin [23, 24]. The “flipping” effect take 
place when the time in learning material is moved out 
of class and the time in practicing the learned 
concepts through the operation of learning activities 
is moved in the class [25]. The advantages of this 
model list as following: (1) students can dominate 
their own pace of learning, (2) teachers can realize 
students’ disabilities and learning styles through the 
increased time in observing in-class activities, (3) 
curriculum can be easily created or updated at any 
time, (4) classroom time is arranged more effectively 
and efficiently, (5) students’ engagement, interest and 
performance is increased, (6) learning theories 
support the development of this model, and (7) the 
contemporary technology facilitated this learning 
model [26]. Hence, students will be benefited from 
this model with the assumption of completion in their 
online learning tasks. To guarantee the successful of 
“flipped classroom”, the quality and styles of 
delivered contents are respectively important. The 
forms of reading material for students to access and 
to read outside of school can be 
documents, lecture videos, or websites and these 
forms are delivered through the internet [27]. 
Normally, lecture videos are the common materials to 
be provided by the online learning contents, because 
the recorded videos can display the progress of 
lecture course more detail than another source such as 
documents, PowerPoint slides or websites [23]. 
However, lecture videos can arouse students’ 
engagement during online learning. It still lack the 
interaction between the online contents and the 
students. The present study proposes an e-book 
system that can provide the interaction between the 
online contents and the students. It also supports the 
classroom learning design through the teaching model 
of this system. 
 
III. THE SYSTEM DESIGN 
 
Fig.1 illustrates the functional view of the e-book 
system consists of three subsystems: the editor, the 
player, and the cloud repository. The teacher can edit 
the learning materials via employing the subsystem – 
the editor, as illustrated in Fig. 2. The editing function 
is chiefly capable of processing various resources 
such as movie/animation, PowerPoint slides, images, 
and documents in PDF or Word format. The indices 

of the e-book will be constructed according to the 
design of the learning structure. The web pages 
preloaded as pages in the e-book so that users do not 
have to click on the hyperlink to switch the website 
screen to avoid the hypertext structure. The sequential 
order of pages presentation is maintained as the 
printed book. Chapters and sections of the e-book can 
be easily adjusted via the function of 
chapters/sections management. Once the ebook is 
constructed, it can be exported as a portable file in 
"EPUB" format or upload to the cloud repository for 
online learning. The editor also accepts the file in 
“EPUB” format as one of the editing resources. 
 

 
Fig. 1. Functional view of the e-book system 

. 

 
Fig. 2. A snapshot of the e-book editor 

 
The online learning for the “flipped classroom” will 
take place when the learning contents are ready for 
students. The learning process will be accomplished 
with the subsystem – the player, as illustrated in Fig. 
3.  
 

 
Fig. 3. A snapshot of the e-book player 

 
Once the learning material is produced and stored, 
students may acquire their online contents from the 
cloud repository and learn the contents of the reading 
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mode of the e-book player. Reading mode and 
teaching mode are two presentation modes in the 
player subsystem. The reading mode is for reading 
contents presentation. In this mode, three viewing 
styles, single page, double pages and n-1 pages, are 
provided for the preference of the users. Fig. 4(a)-(c) 
shows the snapshots in these three styles. When 
viewing with “single page” style, the whole screen 
display a single page of the e-book. And so on, 
“double pages” style displays two pages of the e-book 
on one screen. It is very special to display the “n-1 
pages” styles. In this style, one of the two displayed 
pages on the screen will remain display on the other 
side of the screen. For example, there are three page, 
page n-1, n, and n+1, to be displayed on one screen. 
The first screen will display the combination of page 
n-1 and page n. The next screen will display page n 
and n+1. Therefore, page n will display twice with a 
different location. The visual effect creates the linear 
order of viewing sequence and remedies the occasion 
of missing attention on page n.  
 

 
Fig. 4(a). A snapshot of the “single page” style 

 

 
Fig. 4(b). A snapshot of the “double pages” style 

 

 
Fig. 4(c). A snapshot of the “n-1 pages” style 

 
The teaching mode of the player subsystem is often 
used under the scenario of teaching with the e-book, 
as illustrated in Fig. 5. Each page in the e-book can 
be dragged out of the pages pool. The teacher can 
magnify the size or rotate the page to perform the 
explanation. Annotation tools support the 
highlighting effect with different shapes or line. The 
highlighting color also can be changed depend on the 
teacher’s selection. Undoubtedly, the file in “EPUB” 
format can also be loaded as the source of 
presentation. 
 
IV. THE “FLIPPED CLASSROOM” ORIENTED 
DESIGN 
 
Using the e-book system to develop a course that 
follow the principle of “flipped classroom” can be 
approached with two orientation: the process of 
developing online learning materials and the process 
to design the classroom activities. Fig. 6. Shows the 
stages of cooperating e-book system to perform the 
“flipped classroom” design. Three stages comprise 
the development of the “flipped classroom”: (1) 
online learning materials development, (2) learning 
with ebook system, and (3) the learning activities in 
the classroom.  
 

 
Fig. 5. A snapshot of the teaching mode 

 
In the stage of learning development, the teacher has 
to prepare the resources that will be used as the 
learning contents. PowerPoint slides can be used as 
the explanation of a concept. When these slides 
import into the editor for further processing, the other 
supplementary sources, such as image, movie or 
documents also added to enrich the online contents. 
Every slide will be next to a supplementary resource 
or the other slide in the presentation order. The reason 
to display the slide and the supplementary source in a 
pair is that students can access more detail 
information according to the content of the 
contiguous slide. The provision of animation or 
movie do not only intend to supply extra information, 
but the interaction will be increased when students 
control the multimedia playing. After the developing 
process, the ebooks will be uploaded to the cloud 
repository. Teacher may build a schedule for students 
to proceed online learning.  
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Fig. 6. The developing stages of the “flipped classroom” 

 
In the stage of learning with e-book system, students 
then begin the online learning activity. The schedule 
of online learning or classroom activities will be 
announced by the teacher. The cloudy repository 
holds the learning materials and controls the 
download according to the schedule that is set by the 
teacher. Students download the e-book from the 
online repository and learn these contents with the 
player. The presentation mode will be suggested in 
reading mode, and the usage of supplementary 
sources will also be mentioned through the notice 
function from the cloud repository. 
In the stage of classroom activity, the teacher uses the 
editor to prepare another version of the e-book. This 
version contained the essential contents and the 
assessments for classroom activities. This e-book will 
be loaded in the player of teacher’s computer and 
students’ computers. The presentation modes of 
player are different between teacher and students 
while the teacher stays in the teaching mode and the 
students still read in the reading mode. Technically, 
the computer for students to use in reading mode may 
equip with a touch screen that can engage students in 
answering the assessment with their fingers. The 
classroom activities proceed with cooperative 
learning that the students are divided into 3-5 groups 
and each group consist of 3-5 students. The teacher 
uses his/her computer to project the content of the e-
book and use annotation tool to explain the concepts 
as reviewing process. During teacher-students 
section, the teacher may ask students the finished the 
assessments that embedded in the e-book and 
provided the opportunity for the group member to 
accomplish their teamwork. The students also use 
annotation tool to writing their in-class assessment.  
 
CONCLUSION 
 
With the advance of ICT, the construction of the 
“flipped classroom” has become easier in improving 
the interaction of online learning. Using e-book 
system as a tool in developing of the “flipped 
classroom” has provided the various forms in 
learning content. The pedagogical improvement 
extends the function and meaning of e-books. 
Besides, the application of e-book presentation tools 
in the traditional classroom has also inspired the 

possibility of integrating technology and learning 
activities if the activities are beyond the traditional 
presentation. The online learning management and 
online discussion function are absent from the system 
design. 
Further improvement will be developed in the future 
work for the automation of monitoring students in 
learning progress to relieve the teacher’s overhead. 
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