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Abstract 
The aim of this study is to examine interaction capability of cloud-based environments for ebooks. In 
this regard, the first part of the study presents the definitions, terms and related literature for cloud-
based reading environments. Considering that interaction is one of the vital elements of learning 
processes in Open and Distance Learning (ODL), it is especially vital to meet this need. For this 
purpose, this study examines cloud-based reading environments through the lenses of connectivism, 
Web 2.0, elearning 2.0, mass interaction, and collaborative learning. In this study, not only Web 2.0 
tools, but also cloud-based ebook environments are examined considering the limitations and 
strengths of these tools for ODL environments.  

In the second part of the study, cloud-based interactive environments such as Dropbox (with the new 
comment tool), Xodo, Kamihq, Livemargin, Annotate, Diigo and Vitalsource, which can be used for 
ebooks to provide interaction, are examined. By analyzing the features of these software and the 
possible needs for ODL, some criteria are presented. It is expected that these criteria can be helpful to 
compare this type of environments to reveal the potential capacity and guide those who want to use 
such environments. 

At the end of the study, the advantages and disadvantages of these environments are discussed 
within the perspective of ODL for learners, instructors, authors and editors. Additionally, limitations of 
mass interaction and an analysis of interactivity are discussed. Finally, technical and academic 
research issues are revealed in the scope of ODL for future research implications. 

Keywords: Open and distance education, elearning, cloud-based environments, ebooks, interactivity.  

1 INTRODUCTION 
The way that we read books is changing and diversifies by technology. Invention of printing press in 
16th century provided accessibility of printed books [1]. Similarly, eBooks have become more 
accessible with Internet. Connectivism-based Web 2.0 paradigm and the power of cloud-based 
environments give possibility of interaction on the same document. Social media platforms and project 
management software uses these features to provide effective, efficient and attractive environments 
for their customers. Connectivist, cloud-based and collaborative learning environments are vital 
especially for Open and Distance Education (ODL) and eLearning. These two terms can be seen 
interchangeably in the literature. But there are important differences in theory and practice [2]. 
eLearning can be used in face-to-face learning environments. Learners can use elearning 
technologies in or out of the classroom for studying. But in ODL environments learners and instructors 
are in the same place. Transactional distance and dialogue is completely different for these 
environments [3]. Therefore, interactive and collaborative tools/environments are more valuable for 
ODL. 

In this study, literature is examined through the lenses of connectivism, web 2.0 and collaboration. 
With this literature review, comparison criteria were developed from ODL perspective. After that, a 
comparison table was created and discussed from different points of view. One of the main purposes 
of this research is to inspire researchers, instructors and managers about the potential of cloud-based 
eBook environments. 

1.1 Ebooks and Reading Environments 
There are different types of ebooks and reading environments. In this part, common types of ebooks 
and reading environments are examined in the context of elearning and ODL. It is important to know 
the historical development of ebooks to make a comprehensive definition because software and 
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hardware-based developments directly affect ebook formats and reading environments. We can list 
main events of ebook development briefly [1-4]: 

− 1970: Project Gutenberg 
− 1971: First ebook: “Declaration of Independence” 
− 1990: Invention of Web 
− 1993: PDF 1.0 
− 1998: The establishment of E-ink company 
− 1998: First ebook reader was released 
− 2001: Copyright, Copyleft and Creative Commons rights 
− 2007: ePub was chosen as the standard ebook format 
− 2010: iPad and iBooks 
− 2010: Google Books 
− 2012: PDF 2.0 
− 2012: Apple iBooks Author 

There are lots of discussions and terms for defining ebooks. One of the main reasons is technological 
development in both software and hardware areas. Vassiliou and Rowley suggested a two-part 
definition [5]. First part of the definition emphasizes ebook that is provided in an electronic 
environment. The second part of the definition highlights casual features that can be affected directly 
by technology. We can consider “technology” concept as hardware and software-based. In other 
words, you can download an ebook from a web site and you can read it on your device. These 
environments can be: 

− Desktop computers, 
− Laptop computers, 
− Mobile devices (smart phone, tablet) and 
− Ebook readers 

Beside these physical environments, software options can enhance user experience. There are too 
many different ebook reader softwares in the market. Upon these hardware and software options, 
different frameworks/concepts can be discussed. In technical and academic literature, there are 
different concepts related with ebook reading. Some of them are: 

− Ebook reading / e-reading 
− Digital reading 
− Online reading 
− eBook streaming 
− Cloud-based reading (CBR) 

In most of these environments, you can make highlights, comments or notes on an ebook. But this file 
remains only on your device if you are not using a cloud-based platform. Cloud-based technology 
works with an account that gives possibility of interaction, sharing and collaboration on ebooks. We 
can list some of the important features: 

− Device independent book reading, 
− Accessibility of highlights, comments, notes and etc. from different devices, 
− Availability of learner-content, learner-learner and learner-instructor interactions, 
− Sharing of highlights, comments, notes and etc.  
− Collaboration on documents. 

These features have potential possibilities and benefits for key concepts about elearning and ODL.  
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1.2 Interaction, Connectivism and Collaboration in ODL 
Interaction can increase learning, motivation and participation [6]. Accessibility of the same content 
from different devices is important for mobile learning and learner-content interaction. Because the 
lack of face-to-face communication, learner-learner and learner-instructor interactions are important 
for elearning and ODL, too [7-8]. Additionally, as Hillman, Willis and Gunawardena [9] mentioned, the 
fourth component of interaction, “learner-interface”, also occurs in CBR platforms.  

In a standard PDF file on a device, learners have some limitations in learner-content interaction. 
Learners can take notes and make highlights on the file with simple software. But, if there is not a 
CBR platform, learners have to make everything again in a different device or have to carry ebook files 
with himself/herself. Even though this problem can be solved with a mobile device, if learners use and 
carry this device every time and everywhere, they cannot interact over a document with other learners 
or instructors. Web 2.0 claims the need of social communication especially for generation-Z [10]. 
Connectivism-based Web 2.0 concept [11] supports social interaction and flexible learning [12]. Also 
user-generated contents can be used with Web 2.0 perspective [13]. This point of view is related to 
Education 3.0 concept in which learners play a key role as creators of knowledge [14]. In this manner, 
learners are connectors, creators and constructivists [15].  

Web 2.0 can also provide learning through collaboration [16-17] in CBR platforms. Especially for ODL 
environments, collaboration enhances learning outcomes and reduces the potential isolation [18]. 
Basically, learners have the opportunity to [18-19] 

− Extend and deepen their learning experience,  
− Test out new ideas by sharing them, 
− Receive critical and constructive feedback, 
− Work and learn together. 

1.3 Examples of Collaborative and Cloud-based Reading Environments 
Cloud-based services, social media tools, cloud-based ebook reading platforms, academic reading 
software and some special environments can be given as examples of collaborative cloud-based 
reading environments. Some of these environments are compared in terms of special criteria in Table 
1 and some of them are investigated for potential features. 

Cloud-based services like Google Drive, Onedrive, Dropbox and Box can be used collaboratively for 
documents. These environments can work on different file types. However, only some of them support 
interaction on PDF files. For example, Dropbox can work on PDF files collaboratively [20]. A PDF file 
is simply sharable with a group and comments can be replied. 

Similarly, lots of social media tools can work with ebooks, but Diigo, a social bookmarking tool, comes 
forward with the features of sharing and interaction on ebooks. Diigo can also make interaction on web 
pages with specific users. Sharing information with community and possibility to use PDF files offer a 
collaborative learning environment [21].  

SocialBook (www.livemargin.com) is one of the special cloud-based ebook reading platforms. 
SocialBook can be considered as a social media tool. You can create an account and share 
knowledge with open community or group that you create or include [22-23-24]. The main limitations 
of SocialBook are use of only EPUB format for ebooks and user limit in creating groups (up to 45 
users).  

A different type of tool on CBR is academic reading platforms. Mendeley and Readcube let users 
(academicians) read articles and share notes. Mendeley is regarded as a research collaboration tool 
and academic scholarship [25]. General limits of these tools are user limit in free version. Also, these 
tools are designed for academic research. Because of these reasons, Mendeley and Readcube are 
only examined for potential features for CBR environments. Therefore, they are not included in the 
comparison table (Table 1). 

Some special studies can be seen in the literature about dedicated CBR environments. For example, 
Landrum and friends developed an OER-Based Collaborative PDF Reader System. The system 
recommends an OER resource such as PDFs, videos or web sites. Learners can also use the system 
collaboratively by group reading and ask questions to other learners or instructors [26-27]. This 
system is not an open tool for community for now, but developments are promising for the future. 
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On the other hand, university administrations consider accessibility and management of ebooks. For 
this purpose, companies develop different ebook platforms. One of these platforms is Vitalsource that 
offers services fro both ODL and on-campus systems. Briefly, Vitalsource Bookshelf provides CBR 
platforms for learners and instructors [28]. With highlight management tools, learners can share their 
ideas with specific groups or whole community. In the same way, learners can add email accounts of 
people that they want to follow. 

It is possible to find commercial or non-commercial cloud-based document sharing platforms on the 
Internet. Xodo (www.xodo.com), Kamihq (www.kamihq.com) and Annotate (www.annotate.co) can be 
considered with the other mentioned platforms. The common feature of these platforms is 
collaboration on ebooks over the Internet. 

2 METHODOLOGY 
We can make a long list of platforms/programs/software/tools to read ebooks (PDF). However, as 
mentioned, interaction capability and collaboration play a key role in choosing them. Generally, 
learner-content interaction is available in almost all programs, but learner-learner interaction capacity 
is one of the eliminator factors for determining environments. After that, content analysis method was 
used to determine the criteria and defining features. For nearly 1 year (2016-2017), different programs 
were investigated by visiting their web sites and checking/using the application. Especially main 
features about interaction were checked each time to see if there was a change. Also, lots of 
interviews were held with these software companies. Some of the meetings were face-to-face and 
some of them were conducted via Skype, forums or chat rooms. These programs were tested with real 
users or with fake accounts with different devices. Therefore, the benefits, limitations and 
communication capability for interaction were revealed elaborately.  

The platforms/programs/tools/application that investigated in this study are: 

− Dropbox, 
− Xodo, 
− KamiHQ, 
− Diigo, 
− Annotate.co, 
− Vitalsource and 
− Livemargin. 

2.1 Comparison Criteria 
Through content analysis, six main categories of comparison were defined. These categories have 
common or important features of these environments and elearning/ODL perspective. For managers, 
technicians and instructors, it is important to master these features. Course strategy or plan can be 
affected by even one of these features. Comparison criteria (features) can be accessible over a 
Google Spreadsheet document. Comment option is available for this document 
(https://goo.gl/xV5oZP). Explanation of items can be investigated in this document. 

2.1.1 Basic Features 

First category of features contains general criteria. These ideas can be meaningful depending on the 
context or other features.  

− Cloud-based Support 
− Mobile Support 
− Free Usage 
− Limit 
− Notebook Support 
− Version History 
− Document Management 
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− DRM 

2.1.2 Integration 
Small groups can be controlled easily in registration, sharing and communication processes. If there is 
a large student population, software should be able to handle user login automatically. Content (CMS) 
and Learning (LMS) management systems used worldwide can be integrated into this kind of 
software. Thus, user management, authorization and recognition of users can be controlled. Main 
integration criteria are listed below: 

− Special sharing – Email 
− General sharing – Link 
− Link management 
− Comment Management 
− Embed Code Support: 
− Google Class 
− LMS Integration 
− Extension Support 
− Connection with cloud 

2.1.3 Accessibility 
Ebook formats were explained in the introduction part briefly. In addition to different formats, standard 
PDF files can be offered with different features. Some environments in cloud-based systems don’t 
allow users to access main features. Therefore, this category is important for course strategy.  

− Search in Text (PDF) 
− Search in Comments 
− Using Table Of Contents (document outline) 
− Using Offline 
− Ordering Comments 
− Filtering Comments 
− Download Comments 

2.1.4 Adding Content 
Standard ebook (PDF) software let users to comment or add text/shapes on their documents locally. 
On the other hand, in cloud-based platforms, it is harder to provide users with these features. 
Instructors should consider if students would need adding content on ebooks.  

− Adding Texts 
− Adding Shapes 
− Adding Sounds (Audio Notes) 
− Adding Images 
− Adding Videos 
− Adding Bookmarks 
− Adding Links Bağlantı Ekleyebilme 
− Adding Layers / Embed Areas  
− Using emoji or stickers 
− Undo 
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2.1.5 Interaction 
Interaction was discussed especially in relation to ODL environments. The features in this category 
can provide instructors with learner-content, learner-learner and learner-instructor interaction 
opportunities.  

− Highlight 
− Interaction with highlight 
− Comment In Document 
− Focusing Comments 
− Answering Comments 
− Rating Comments 
− General Comment 
− Resolve General Comment 
− Private Comment 
− Hiding Own Comments 
− Hiding All Comments 
− Moderator Authorization 
− Different Roles 
− Mention 
− Adding Label 
− Notification (Directly / Hourly / Daily) 
− Online Chat 

2.1.6 Analytics 
The features in this category don’t affect users directly. Nevertheless, analytics of learners in cloud-
based platforms give important clues to technicians, instructors and also managers. Content types, 
course strategy, user management, assessment type, interaction limits, success criteria and platform 
management can be evaluated by the analytic results:  

− Comment Info 
− Usage Stats 
− Count of view 
− Duration of view 
− Moderation 

3 RESULTS 
Table 1 contains the comparison of features of cloud-based and Collaborative Ebook Environments. 
This Google spreadsheet table can be accessible from the link: https://goo.gl/xV5oZP. Technicians, 
instructors, managers or whoever that is interested with these environments can reach this table and 
make comments or suggestions. 

A. Dropbox, 
B. Xodo, 
C. KamiHQ, 
D. Diigo, 
E. Annotate.co, 
F. Vitalsource and 
G. Livemargin. 
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Table 1.  Comparison of Cloud-based, Collaborative Ebook Environments. 

 Feature A B C D E F G 

B
as

ic
 F

ea
tu

re
s 

Cloud-based 
Support 

Yes Yes Yes Yes Yes Yes Yes 

Mobile 
Support 

Yes Yes (!) Mobile 
browser 

Yes No Yes Yes 

Free Usage Yes Yes Advertisement Limited Yes No Yes 

Limit User 2 GB / 
File 80 MB 

No Limited User File Storage Limited 2 mobile, 2 
computers 

45 users, 
EPUB 

Notebook 
Support 

No No No Yes Yes In eBook No 

Version 
History 

Yes No No No No No No 

Document 
Management 

Yes No No Simple Yes No No 

DRM No No No No Limited Yes No 

         

In
te

gr
at

io
n 

Special 
Sharing - 
Email 

Yes Yes No Yes Yes By subscription 
or by adding 
friends 

Yes 

General 
Sharing - 
Link 

Yes Yes Yes Yes Yes No Yes 

Link 
Management 

Dropbox 
Plus 

No On / Off No Yes No No 

Comment 
Management 

Limited Yes No Business 
Version 

Yes With 
Highlighters 

No 

Embed Code 
Support 

No No Yes No No No No 

Google Class No No Yes No No ? No 

LMS 
Integration 

Yes No No No Yes Yes No 

Extension 
Support 

No Chrome 
extension, 
web app 

No Chrome 
extension, 
Slack 
Support 

No Special 
Application and 
Program 

No 

Connection 
With Cloud 

Dropbox 
Work 

Drive, 
Dropbox 

Drive, 
Dropbox, Box 

No Drive, 
Dropbox 

Onenote No 

         

A
cc

es
si

bi
lit

y 

Search in 
Text (PDF) 

No Yes Yes Yes Yes Yes Yes 

Search in 
Comments 

No Yes No No Yes Yes Yes 

Using Table 
Of Contents 
(document 
outline) 

No Yes Yes Yes Yes Yes No 

Using Offline Yes No Yes No No Yes No 

Ordering 
Comments 

No Yes No No No Yes No 

Filtering 
Comments 

No No No No Yes Yes Yes 

Download 
Comments 

No Yes Pro Version No Yes Yes No 
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A

dd
in

g 
C

on
te

nt
 

Adding Texts No Yes Yes No* No No No 

Adding 
Shapes 

No Yes Yes No* Yes* No No 

Adding 
Sounds 
(Audio 
Notes) 

No No Pro Version No No No No 

Adding 
Images 

No No Yes No No No Yes 

Adding 
Videos 

No No No No No No No 

Adding 
Bookmarks 

No No No No No Yes No 

Adding Links Yes Yes Yes No* Yes No Yes 

Adding 
Layers 

No No No No No No No 

Using emoji 
or stickers 

Yes No No No No No No 

Undo No No Yes No No No No 

         

In
te

ra
ct

io
n 

Highlight No Yes Yes Yes Yes Yes Yes 

Interaction 
with highlight 

No No No Color only No Review Mode 
(Slideshow) 

No 

Comment In 
Document 

Yes Yes Yes Yes Yes Yes Yes 

Focusing 
Comments 

Yes Yes Yes Yes Yes Yes Yes 

Answering 
Comments 

Yes Yes Yes Business 
Version 

Yes No Yes 

Rating 
Comments 

No No No No Yes No Like 

General 
Comment 

Yes No No Yes No No Yes 

Resolve 
General 
Comment 

For 
document 
comments 

No No No No No No 

Private 
Comment 

No No No No Yes Yes Yes 

Hiding Own 
Comments 

No No Yes No Yes ? Yes 

Hiding All 
Comments 

Yes Yes Yes No Yes ? No 

Moderator 
Authorization 

No No No Business 
Version 

Business 
Version 

No No 

Different 
Roles 

No No No Admin/ 
Guest 

User/ 
Viewer 

Teacher/ 
Student 

No 

Mention Yes No No No No No No 

Adding Label No No No Yes Yes No No 

Notification 
(Directly / 
Hourly / Daily) 

Email Yes Desktop Notify Yes Yes No No 

Online Chat No Yes No No No No No 
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A
na

ly
tic

s 
Comment 
Info 

User, Time No No User, time User, 
time 

User, Time User, 
time 

Usage Stats Advanced 
Version 

No No Business 
Version 

No ? With analytic 
panel 

No 

Count of 
view 

Advanced 
Version 

No No No No ? With analytic 
panel 

No 

Duration of 
view 

Advanced 
Version 

No No No No ? With analytic 
panel 

No 

Moderation Advanced 
Version 

No No Business 
Version 

Yes With admin 
panel 

No 

4 DISCUSSION 
The categories and criteria depend upon the literature review and program features. Also, the scope 
and context are determinants for investigating these environments. Without doubt, evolving features of 
platforms and different ideas can affect this view. In this study, connectivism, Web 2.0, interactivity 
and collaboration are the determinants of points of view. 

These environments can be used in traditional classrooms, even in primary schools or higher 
education institutions. Education and learning cannot be limited to a physical environment. Learners 
can interact with classmates for deep learning, brainstorming, teamwork or collaborative activities. 
Instructors can choose and use the suitable environment for their context. For a small group of 
learners, on specific ebooks, it can be used for collaborative and interactive activities. Collaboration is 
a magical ability for today’s business world. 21st century skills need communication and collaboration 
[29]. Learners should be familiar with online collaborative technologies to be able to adapt to today’s 
work life. 

Examples of CBR platform implementations can be varied for higher education or ODL. Specific tasks 
can be assigned to learners on PDF files. Therefore, instructors can create a task-based structure. In 
language learning, for example, cooperative or collaborative tasks can be assigned to learners [30]. 
Thus, evaluation can be carried out in these environments individually or through teamwork. 

Instructors can join and trigger the learners for their contributions. In Community Of Inquiry Model 
(COI), it is important to provide teaching presence and social presence [31]. It is particularly critical for 
learners to project themselves in socially. Collaborative CBR platforms can be used to handle this 
problem because effective oral communication can be difficult for some learners. However, written 
communication provides time for reflection. Discussion forums can be implemented directly on CBR 
environments. Learners or instructors can ask their questions and present their contributions wherever 
they want on the file. As a result, tracking of questions and accessing the related page become easy. 

These platforms also have capability to create a community with network capacity. Instructors can 
canalize learners to common goals. Sharing ideas and experiences by networking of learners can 
create a Community Of Practice [32]. Opportunity of innovation and learning from others are possible 
benefits of collaborative CBR platforms. Learners can share their own elearning materials or 
contributions like drawings, images, sounds and videos over the same ebooks.  

5 CONCLUSION 
Collaborative and connectivist CBR environments offer an important potential for learners, instructors, 
and faculty administration especially in elearning and ODL. Interaction capability of these 
environments can reduce transactional distance for learners and provide more effective learning.  

Possible benefits of CBR environments are presented in the discussion part. These examples can be 
increased by reviewing the literature and specializing over software. The primary aim of this study is to 
reveal the potential interaction capability of cloud-based environments for ebooks, especially in ODL. 
These important points can be summarized as the following: 

• There is an important need for fully interactive CBR environments in ODL especially for high 
number of learners. 

• It is important to use an administrator panel for moderating and analytics, 
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• New frameworks should be developed such as mass interaction and mass collaboration for 
ODL. 
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