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I INTRODUCTION

Cloud computing technology is growing rapidly, attracting
reat attention educational institutions. We arc on the brink of
a revolution in education that integrates web-based technology
into leamning. Internct technology in leaming provides
valuable resources for the classroom [1], where cloud
computing has emerged as one of the fastest growing
Segments of the information technology industry [2]. In
additon to that e-learning clowd is the cloud computing
technology, where future learning infrastructure including all
hardware and software computing resources to engage in -
learning [3]

This paper secks to make it casier for cducational
institution or especially educators that want to make the best

s

oCongr and Google Classroom. A qualitative
descriptive analysis with criteria setting was used in the
different way. The results showed based on popularites,
features and  advantage or disadvantage. Additionally,
directions for some future works are also outlined.

978-1-5386-2934-5/17/831.00 €2017 IEEE 205

Copyright 2020 Turnitin. All rights reserved.

ind Vocational Education and Training
Faculty of Engineering, Padang S

ate University

@gmail.com

This work is structured as follows: the next section is
related work, includes the terminology and background.
Section 11 is the method. Section 1V results and discussion.
Section V is the future work and conclusion

1. RELATED WORK

A, Terminology
A Virtwl Learning Environment (VLE) is a computer
program that  facilitates the so-called  e-leaming
(electronic leaming). Such e-leamning systems are
sometimes also called leaming management system
(LMS). course management system (CMS), learning
content management _ system (LCMS), managed
Iearning environment (MLE), learning support system
(LSS) or leaming platform it is cducation via
computer-mediated communication (CMC) or online
education[4].

« Cloud computing is a model for cnabling ubiquitous,
convenient, on-demand network aceess to a shared pool
of configurable computing resources (e.g.. networks,

pplications, and services)
rapidly provisioned and rcleased with
management effort or service provider interactior

© SawS is a cloud computing service in which

information technology resources, including computing

arc - applications, - an

technical infrastructure, are delivered to users through a
network[6]

B. Background

maked anxiety, confusion, and challenge to set an approach
One way to establish that approach is to do a review literature

of the LMS softw
area since its typical requi
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A.fmrmcr—CIoud computing technology is growing rapidly,
attracting great attention of educational institutions aat is
believed to improved learning efficiency. There are many Cloud
Learning Management System (CLMS) based on Software as a
Service (SaaS) available and offered for free in the market.
However, selecting the one that fit to purpose for educational
institution or educators are still challenging. This paper seeks to
provide a comparative guideline for educational institution and
educators in selecting the best LMS’s to be used based on the
provided features. The study reviewed annnalylically compared
6 major CLMS base on SaaS such as Collaborize Classroom,
CourseSites, Ecto, Edmodo, GoCongr and Google Classroom.

Keywords—CLMS; SaaS; criteria setting

[. INTRODUCTION

Cloud computing technology is growing rapidI§[iBttracting
great attention educational institutions. We are on the brink of
a revolution in education that integrates web-based technology
into learning. Internet technology in learning provides
valuable resources for the classroom [1], where cloud
computing has emerged as one of the fastest growing
segments of thefnformation technology industry [2]. In
additon to that e-learnifgy cloud is the cloud computing
technology, where future learning infrastructure including all
hardware and software computing resources to engage in e-
learning [3].

This paper secks to make it easier for educational
institution or especially educators that want to make the best
choice when choosing Ss. It focuses on the review 6
CLMS based on SaaS, Collaborize Classroom, CourseSites,
Ecto, Edmodo, GoCongr and Google Classroom. A qualitative
descriptive analysis with criteria setting was used in the
different way. The results showed based on popularities,
features and advantage or disadvantage. Additionally,
directions for some future works are also outlined.
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This work is structured as follows: the next section is
related work, includes the terminology and background.
Section III is the method. Section IV results and discussion.
Section V is the future work and conclusion.

II. RELATED WORK

A. Terminology
e A Virtual Learning Environment (VLE) is a computer
program that facilita#§ the so-called e-learning
(electronic learning). Such e-learning systems are
sometimes also called leaming management system
(LMS), course management system (CMS), learning
content management system (LCMS), managed
learning environment (MLE), learning support system
(LSS) or learning platform (LP); it is education via
computer-mediated communication (CMC) or online

aucation[4].

e Cloud computing is a model for enabling ubiquitous,
convenient, on-demand network access to a shared pool
of configurable computing resources (e.g., networks,
servers, storage, applications, and services) that can be
rapidly provisioned and released with minimal
aanagement effort or service provider interaction[5].

e SaaS is a cloud computing service in which
information technology resources, including computing
power, data storage, software applications, and
technical infrastructure, are delivered to users through a
network[6].

B. Background

The popularity of LMS software in education has been
going on for a long time. Many organizations, both non profit
and for profit, create, develop, and utilize LMS software
maked anxiety, confusion, and challenge to set an approach.
One way to establish that approach is to do a review literature
of the LMS software. E-learning is a promising application
area since its typical requirements such as dynamically
allocation of computation and storage resources, coincide well
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with cloud characteristics [7]. The phenomenon of the
abundance of e-learning software based applications such as
the available LMS, causing confusion to choose the right
systenfg#hat suits the needs of the institution or educator [8]—
[12]. Selection of inappropriate open source software in
learning management system (OSS-LMS) packages adversely
affect the business processes and functions of an organization
[13].

III. METHOD

A. Setting

According to[14], there are so many LMS software
products and e-learning applications that are created and
developed specifically for the corporate environment although
some of these products caflilalso be used in educational
institutions. Corporate LMS usually include registration and
management of classroo struction as well as e-learning
management and delivery. Educational institutions are usually
already well equipped for registration and management of
classroom instruction.

After searching 1004 LMS based on the explanation[14], it
is necessary to filter by the setting criteria as follows:

e  The LMS software should beﬁe

e Includes online applications that can only be accessed
via the Internet

e Category of cloud computing technology in the
software as a service

e Can be utilized by single user and single sign on,
technology that allows network users who can access
resources using one account only.

e Server is available as a cloud hosted without having to
prepare local infrastructure such as data storage and
without software installation process.

e A platform-free operating system (cross platform), live
use only, anywhere and anytime

e Exclude the aspects of care and security of the system
because it is entirely the responsibility of the software
vendor.

The results dfflained the six appropriate CLMS based on

SaaS such as Collaborize Classroom, CourseSites, Ecto,
Edmodo, GoCongr, and Google Classroom.

TABLE 1. DETAILED INFORMATION
Name Overview
No CLMS . '
Saas Web Site Vendor ase
1| Collabonze Democrasoft 10
Classroom Holdmgs, Inc.
2| CourseSites - : . Blackboard 2011
webapps/Bb-sites-course- Inc.
creation-
BBLEARN/pages/index html
3 Ecto hitp:iiwww ectolearning. com/ | Rackspace 2005
Hosting
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Name Overview
No CLMS - N ,
:n SaaS Web Site Vendor Release
4 Edmodo http:fwww. edmodo. com Edmodo
5| GoCongr httpsyfwww.goc ongr. com/ Software 2012
Asset
Management
Ireland
] Google https:edu.google com/mtlien | Google Ine 2014
Classroom | /products/productivity-
tools/classroom/

B. Popularities

To find the documents popularities for this review, the
google chrome search engine were used to searcl'n;:r CLMS
based on SaaS. The keywords are used: Collaborize
Classroom, CourseSites, Ecto, Edmodo, GoCongr and Google
Classroom with add word “pdf”. The documents finding could
be download it. The goals are to select the most popular
systems based on the available data on the global google
search engine usage.

TABLE 1I. POPULARITIES CLMS BASED ON SAAS

Name CLMS SaaS

Collaborize Classroom [15]

References

CourseSites [16]
Ecto [17]
Edmodo

[1B][19][20][21][22][23][24][ 25][26][27](28]
[29](30][31)[32](33]

GoCongr [34]
Google Classroom [35][36][37][38][39]

C. Features

There are lots of features offer by the six CLMS based on
SaaS. The goals are to provided explanation and explore a
number of features available. For detail information see
attachment.

D. Advantage and Disadvantage
There are lots of advantage and disadvantage of the six
CLMS based on SaaS. The goals are to provided explanation
and explore a number of advantage and disadvantage.
1) Collaborize Classroom
a) Advantage
e Educator can see the progress of learning from the
participation of learners in more details
e Educator can conduct the assessment process
more quickly
e Educator can create forums and group topics of
discussion according to the interests of learners
and conduct monitoring
e Educator can easily collect learners' data
e Communication takes place asynchronously via
email and online conversations
b) Disadvantage
s Educators do not get progress reports of learners
from iPhone devices
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Server is sometimes slow and can not provide
information visually
Communication can not take place in synchronous

2) CourseSites
a) Advantage

Sign in from blackboard account, facebook,
twitter, gmail, ymail and windows life

e Link externally from Dropbox, Youtube and
Google Drive
e (Can be migrate to BlackBoard with great ease
e Language support available in English, Deutsch,
Espanol, Francais, Nederlands and Portugues
e Educators can see the duration of time the learners
spend in learning as an indicator of involvement
to master the teaching materials.
e Learners easily communicate, collaborate and
discussion
b} Disadvantage
¢ File storage space provided maximum of S00MB
e Maximum students who can join in one subject as
many as 50 people and if more then will be
charged
e Only for educator not for institution
3) Ecto
a) Advantage
¢ Educator, parents, administrators and learners can
create groups private and join certain groups
e Can collaborate, create, edit, track and share
content with flexibility
e Report attendance of learners can be seen in detail
b) Disadvantage
e Hosted or servers often experience slow
performance
e The available tools are limited and hidden on the
buttons in the main menu
e There is no notice to educators on the activities of
learners who do post tasks
e Posts on display on the blog page has a limited
screen size so that the size of the letters look
smaller
e There is no tool to increase the font size on the go
to Blog feature
e There is no guide or help how to post imported
posts from external media
4) Edmodo
a) Advantage
e Language support is available in wvarious
languages including Indonesian
e There are 3 interfaces that distinguish between

educators, learners similar to

facebook and twitter

and parents,
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e Ease of registration process by providing many

alternatives

e Provide collaborative support with other
educators and institution in collaboration on a
network

e The storage space of documents and internal files
is unlimited
b) Disadvantage
» Hosted or servers often experience slowness
e There is no attendance tracking
* Quiz can not be edited and re-imported, must be

retyped

5) GoCongr
a) Advantage
e Make it easy to set up a slide like working on a
microso ft power point
¢ Easy to take notes, create quizzes and flowcharts
e User interface similar to facebook and twitter
e Easy integration with google and microsoft office
applications
e Easily share content from other sources
b) Disadvantage
e Notes tool can only be uploaded maximum 3
subjects
e Hosted or
performance

servers  often experience slow

6) Google Classroom
a) Advantage

e Easier integration with getting services from all
products offered by google.

e Support of course materials can be displayed in
various formats, such as office packages, pdf,
youtube videos and more.

e The process of assigning tasks is faster and more
effective. The tasks can be directly resolved by
learners online with the help of google doc. The
educators can easily check on who has submitted
the task and who is still doing it because all
directly use google doc and stored on google
drive.

b) Disadvantage
e Until now there is no features making quizzes and

tests
e  When giving assignments and distributing them to
learners, learners become "owners" of the

document and they can edit it.

e There is no tool notification so that learners
should be diligent to always do the manual update
$0 as not to miss the latest announcement
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IV. RESULTS AND DISCUSSION

A. Results

After exfBring the 6 CLMS based on Saa$, we sum up the
documents, number of feature items, number of advantages
and disadvantages. As in the following table:

TABLE III. NUMBER OF ITEMS PER CRITERLA
Name Number of items
CLMS
Saas Document | Feature | Advantage | Disadvantage
Collaborize 1 3 5 3
Classroom
CourseSites 1 10 6 3
Ecto 1 5 3 6
Edmodo 17 11 5 3
GoCongr 1 12 5 2
Google 5 5 3 3
C lassroom

Wit is clear Edmodo has the largest number of documents
collected. This suggests that It notifies or informs that
Edmodo is the most widely used or most popularity CLMS
based on SaaS in compare with others. Here is the percentage
of the criteria the number of documents.

Number of journals

m 1 Collaborize Classroom
| 2 CourseSites

® 3Ecto

.

W 4Edmodo
m 5GoCongr

W 6 Google Classroom

Fig. 2. Percentage number of documents

Still based on the data in table 3, we do a percentage of the
criteria number of feature items, pros and cons. The results as
follows:

Number of features

© Google Clzssrcem [N

" Gocongr |
- terode I
- Ecio m Number of features

F]

CourseSites |
—~  Collaborize Cassroom [N

0% 5% 10% 15% 209 25% 0%

Fig. 3. Percentage number of features
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Fig. 4. Percentage number of pros and cons

B. Discussion

Collaborize Classroom has a complete feature to create
questions and quizzes that can be used easily. CourseSite has a
SafeAssign feature that can be used to check the authenticity
of the tasks and work of the learner, not to plagiarism. Ecto
has an easy-to-use presence feature and does well to track
learners' activeness. Out of the six options, Edmodo is the
most widely discussed, based on the journals obtained from
the google search engine. Edmodo also has excellent features
for communicating asynchronous or publicly discussing or
having a chat. GoCongqr features concept maps (mind maps)
and flowcharts that are easy to use. Google Classroom features
google apps and drives that are easy to use and integrate very
well, plus server performance on hosted rarely declines.

V. FUTURE WORK AND CONCLUSION

CLMS based on Saa$, in the future will grow very rapidly.
Enthusiastic educational institutions to use and utilize CLMS
based on SaaS will also increase. In partic@Br for educators, it
will further increase the ability literacy of information and
communication technology in the age of 21st century. Further
investigation or future work is required to compare study with
the architecture environment, technical characteristics,
security, adaptivity, interactivity, customizability, interaction,
collaboration, interoperability, communication tools, user
interface, easy of use, interface, the stability of server and
user/developer support.

From the evaluation, it is clear that each CLMS based on
SaaS has different popularities, feature characteristics and
advantage or disadvantage. But to determine the best among,
we think its depends on what you need, that is the best.
Selection suitable CLMS based on SaaS has to be tailored to
the needs of individual/personal learners, educators or
educational institution pending on the curriculum, content and
course characteristics.

ACKNOWLEDGMENT

The authors would like to thank to Padang State University
for the permission to publish this paper and colleagues for
their support in the process of writing.




[2]
[31
[4]

[51

(6]
[71
[8]

[91

[10]

[t

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

2017 International Conference on Electrical Engineering and Informatics (ICELTICs 2017)
October 18-20, 2017 - Banda Aceh, Indonesia

REFERENCES

B.D. A Falvo and B. F. Johnson, *The Use of Learning Management
Systems in the United States,” vol. 51, no. 2, pp. 40-45, 2007.

M. Ketel, “E-leaming in a Cloud Computing Environment,” pp. 0-1,
2014,

A. G. R. F. Shereen, “Application Of Cloud Computing Based On E-
Learning Teaching Tool,” pp. 2319-2321, 201 6.

T. Martin-blas and A. Serrano-femandez, “The role of new
technologies in the learning process: Moodle as a teaching tool in
Physics,” Comput. Educ., vol. 52, no. 1, pp. 35-44, 2009,

P. Mell, T. Grance, and T. Grance, “The NIST Definition of Cloud
Computing Recommendations of the National Institute of Standards
and Technology.”

D. Ma and R. J. Kauffman, “Competition Between Software-as-a-
Service Vendors.” vol. 61, no. 4, pp. 717-729, 2014,

E. Lelogh, “A Review of Cloud Deployment Models for E-Learning
Systems,” pp. 4-5, 2013,

S. Sarkar, “The Role of Information and Communication Technology (
ICT ) in Higher Education for the 2 1st Century,” vol. 1, no. 1, pp. 30—
41,2012,

N. V Patel, “A Holistic Approach to Learning and Teaching
Interaction : Factors in the Development of Critical Learners,” vol. 17,
pp. 272-284, 2003,

N. Cavus, “Selecting a learning management system ( LMS ) in
developing countries : instructors * evaluation,” no. October, pp. 37-41,
2013.

N. Cavus and T. Zabadi, A Comparson of Open Source Learning
Management Systems,” Procedia - Soc. Behav. Sci., vol. 143, pp. 521-
326, 2014.

L. Dobre, “Leaming Management Systems for higher education - an
overview of available options for Higher Education Organizations,”
Procedia - Soc. Behav. Sci., vol. 180, no. November 2014, pp. 313—
320, 2015.

B. N. Abdullateef, N. F. Elias, H. Mohamed, A. A. Zaidan, and B. B.
Zaidan, “An evaluation and selection problems of OS5 - LMS
packages,” Springerplus, 2016,

B. D. Mcintosh, D. Ph, and U. Mar, “Vendors of Leaming Management
and eLeaming Products For Trimeritus eLearning Solutions Inc .
Vendors of Learning Management and E-leaming Products,” no. 2016,
2017.

W. Paper, B. Catlin, and T. December, “Teaching to Common Core
State Standards with Collaborize Classroom,” pp. 1-16.

Wagner, T. 2014, Coursesites by Blackboard. ITBE Link. Quarterdy
Newsletter.

L. L. C. Whitepaper, S. W. Becker, D. Ph, and T. K. Henriksen, *In
search of the next generation online learning environment In search of
the next generation online learning environment,” 2006

C. Kongchan, “How a Non-Digital-Native Teacher Makes Use of
Edmodo,” 2008.

M. A, 8. Enriquez, “Students * Perceptions on the Effectiveness of the
Use of Edmodo as a Supplementary Tool for Learning,” pp. 611,
2014.

A. Ain, “One Size Does Not Fit All: Students” Perceptions about
Edmodo at Al Ain University of Science & Technology Mohammad
Bassam Mustafa,” vol. 13, no. 2, pp. 135160, 2015,

209

21

[22]

[23]

[24]

[25]

[26]

[27

[28]

[29]

[30]

[31]

[32]

[33]

[34]

(351

[36]

371

[3%]

[39]

Erman Uzun, *Students” Attitude Towards Edmodo as a Supplementary
Tool f or Higher Education™, pp. 7883, 2015,

F. Al-kathir, “Beyond the Classroom Walls: Edmodo in Saudi
Secondary School EFL Instruction , Attitudes and Challenges,” vol. 8,
no. 1, 2015.

B. B. Shams-abadi, 8. D. Ahmadi, and A. G. Mehrdad, “The Effect of
Edmodo on EFL Learners * Writing Performance,” vol. 2, no. 2, pp.
8897, 2015.

F. A Mokhtar and H. Dzakiria, “[luminating the Potential of Edmodo
as an Interactive Virtual Learning Platform for English Language
Learning and Teaching,” vol. 17, no. 1, pp. 83-98, 2015,

D. Edmodo, “Prosiding Seminar Nasional 9 Mei 2015 Memanfaatkan
Edmodo Sebagai Media Pembelajaran Akuntansi Laksmi Mahendrati
Dwiharja,” pp. 332-344, 2015.

H. Bicen, “The Role of Social Learning Networks in Mobile Assisted
Language Learning: Edmodo as a Case Study,” vol. 21, no. 10, pp.
12971306, 2015.

C. Meclain, “Characterization Personified: Using Edmodo to
Strengthen Student Interaction with Literature Alan Brown,” vol. 18,
pp. 1-19, 2015.

H. U. Qingging, “Research on Flipped Classroom Design and
Implication Based on Edmodo Platform,” pp. 528-532, 201 6.

R. Gitonga, M. Muuro, and G. Onyango, “Technology Integration in
the Classroom: A Case of Students Experences in Using Edmodo to
Support Leaming in a Blended Classroom in a Kenyan University.” pp.
1-8, 2016.

P. Purnawarman and W. Sundayana, “The Use Of Edmodo In Teaching
Writing In A Blended Learning Setting,” pp. 242-252, 2016.

K. Bayburtsyan, *“The Use Of Edmodo , Virtual Leaming Management
Platform , In The Context Of Promoting Mobile,” vol. 4, no. 535, pp.
75-84, 2016.

S. Charoenwet and A. Christensen, “The Effect of Edmodo Leaming
Network on Students * Perception , Self-Regulated Learning Behaviors
and Learning Performance,” no. Imsci, pp. 297-300, 2016.

T. Hastomo, “The Effectiveness Of Edmodo To Teach Writing Viewed
From Students * Motivation,” vol. 1, pp. 580-585, 2016.

0. L Shaykina, “Blended Learning in English Language Teaching :
Open Educational Resources Used for Academic Purposes in Tomsk
Polytechnic University,” vol. 6, no. 3, pp. 255-260, 2015.

M. A. Forment, M. J. Casaii, ]. P. Poch, N. Galanis, E. Mayol, M. A.
Conde, and F. G. Pehalvo, “Integration of Google Docs as a
collaborative activity within the LMS using IMS BasicLTL” pp. 677—
683, 2013,

J. Manuel and M. Femeira, “Flipped classrooms: From concept to
reality using Google Apps.” no. February, pp. 204208, 2014.

L. Nizal, M. Shaharanee, J. M. Jamil, S. Syamimi, and M. Rodzi, “The
Application of Google Classroom as a Tool for Teaching and
Learning,” vol. 8, no. 10, pp. 811, 1843,

S. Iftakhar, “Google classroom: what works and how?,” vol. 3, pp. 12—
18,2016.

P. Jakkaew, “The Use of UTAUT2 Model for Understanding Student
Perceptions Using Google Classroom: A Case Study of Introduction to
Information Technology Course,” 2017.




2017 International Conference on Electrical Engineering and Informatics (ICELTICs 2017)
October 18-20, 2017 - Banda Aceh, Indonesia

ATTACHMENT
~ The next table that is a checklist of 6 LMS features
Name CLMS o FEATURES
based on Mind | Flash . Flow IS | Notes and . . L " Course | Social . .
Saas Maps chard Slides charts (—QT;;\:) calender Assig (& ons Video toals media Disscussion
Collaborize
| Classroom v v v
CourseSites* +/ N + A A A A A A
B N J J N
Edmodo \'I N'I \'I \'I N'I \'I \'I V'I \‘ V'I
GoConar VN | V[N A J J S BN v
Google
| Classroom N v v v v
Note *.

CourseSites has unique feature likely: Safe Assign, Softchalk and Respondus
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