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Abstract. This paper describes a study of building a cloud based distributed E-
Learning system for remote active learning. We use for education the same tools
and methods, used for software development and project management. The
students have to be put in the real life environment right from the beginning of
their education. The teacher takes the role of a project manager, technical leader
and trainer. As a result of this approach the students receive a lot of practical
knowledge, learn to make decisions, take responsibilities, communicate remotely
and participate in building real life software projects.
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1. INTRODUCTION

The Information Technologies are a moving target. They literally change every
day. The Web Technologies are one very good example. HTML, CSS, and Java
Script standards, frameworks and ways of doing things change very fast. We have
to deal with huge amount of information. How to transfer knowledge which
becomes obsolete before we can even absorb it? We have to use the cutting edge
technologies and methods in teaching. Learning by doing and authoring, other
words Active Learning [1], becomes a necessity. There is clear evidence for the
benefits of active learning [3]. The described techniques and tools are augmenting
the concepts of the Active Learning by adding Technology Enhancements and
approaches used in the Project Management. We will start by making an
observation and a claim.
An observation can be made, that the knowledge in IT is just way too much for
a mere mortal. It is enough, for example, just to look the number of the CSS
properties and their possible values. And this is only one of the technologies
necessary to learn in order to get the job done. The solution to this problem is
instead of learning we have to learn how to learn. There are two possible directions
we can go:
e improving the capacity of the memory and abilities to learn fast. We have to
learn techniques for increasing the memory capacity, fast reading, creating
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visual representations of the knowledge for easier understanding and
remembering. There are such techniques [6]-[8]. But they are not
scientifically proven. The human brain has limits. Our assumption is that we
can improve the capacity and the speed of the brain only to a certain degree.
We still don’t know how to unleash the full potential of the human brain.

e engaging the technologies in the learning process. Technology Enhanced
Learning [2]. The technologies can help to avoid the limits of the human
brain to store and process information.

A claim can be made that, the software development, education and learning

cannot be separated.

If it is not possible for an ordinary human brain to remember so much
information the software developers are put in the situation to learn and recall what
they know all the time. Software development process is in fact an endless learning
process. The new technologies emerge on the horizon every day and the
accumulated knowledge becomes obsolete very rapidly. That means the
professional software developers and the students face the same problems of
learning things as fast as possible. If the professional software developer and a
beginner are in an equal situation when they face a new technology, what gives the
advantage of the experienced developer? The secret is in the tools and approaches
of disposal. The experienced developer already knows how to learn, where to find
the information and he/she has a lot of tools. The good developer is not the one that
knows everything, but the one who knows where to find everything he/she needs.
There are no novice and experienced when it comes to technologies. We are all
novice. All we have to do is just instead of teaching the students concrete
technology, to teach them how to learn, introduce communication and other tools
for software development. But if the experienced developer and a students are
equal that means the students can produce the very same results as the developers.
Other words they can learn by doing and they can produce high quality software as
well. All they need is just a proper guidance. So the process of education in fact
can be seen as a software development process. A student can start producing
quality software on a very early stage of his education. As you can see later in this
paper this has been proven. The role of the teacher in the IT converts to a role of a
Project Manager, technical leader and trainer. In fact the problems we face in the
education are the same like the problems we have in the software development
process. This is the reason we cannot separate the education, learning and software
development. The Software Development Process includes technical training for
constant improvement of the knowledge of the staff. The quality of a product
depends on the quality of the developers.

2. USING THE PROJECT MANAGEMENT TOOLS AND
PRACTICES IN THE EDUCATION

As we see from the introduction, the software development, education and learning
cannot be separated and they face the same common problems. In this case we can
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combine and exchange the tools and approaches from one area to another. We can
apply the Project Management tools and approaches in the education. At the same
time we can use and transfer educational tools and practices in the software
development process. The conclusion that can be made from the points above is
that we have to use Active Technology Enhanced Learning [2]. This combination
introduces the best from the educational and technology worlds. The students have
to be put in a suitable environment as early as possible. Actual coding in the
software development practice is very little. With other words knowing a concrete
technology takes very little place. It is a proven fact that switching from one
technology to another can be done overnight. Instead of teaching concrete
technologies the teacher should introduce common concepts. And use the concrete
technology only as an illustration. Concepts like MVC, Design Patterns, ORM etc.
can be told first [5].

The tools used by the software teams are actually fun and easy to learn. They
increase the productivity and help to avoid the limitations of a human brain. The
students nowadays don’t need to be told what a social network is and how to use it.
It is natural to them. This is the reason we can jump into this opportunity and take
advantage of it. Using the modern cloud technologies a distributed platform for
remote education and project management can be build. We have done it already in
this study. The project management tools are remote and distributed by nature.
They have been built to be used by geographically distributed software teams in
different time zones. In fact the distributed remote learning has been invented
already by the software engineers. All developers are working in such
environment. In fact building software is very difficult to impossible without them.
The tools described in this document cannot be separated from the software
development process. Very little time is spent actually writing code. Most of the
time is spent learning, communicating and improving the existing code. So the
accent should be on the tools for communication, learning and collaboration. The
tools change the paradigm of creating software. Every developer chooses the
environment and the time to work. This leads to a productivity increase. Students
put in such environment can choose the best time and environment to learn and
work. The Project Management usually requires a distributed communication
system. In fact not even all Software Development Teams are using such
environment. Below in the document we are describing tools that can be used to
build a Distributed Cloud Based Active/E-Learning System. It can be used in
education or Project Management.

3. THE TOOLS FOR BUILDING DISTRIBUTED CLOUD BASED
SYSTEM FOR ACTIVE/E-LEARNING

The concrete technologies and tools described below are used only as an
illustration and to give a real life example. They can be replaced with similar



technologies and tools which offer the same functionality. What is important is to
build similar network of services.

1)

2)

3)

4)

Video broadcasting and recording.

Video tutorials (screencasts) are very important part of such distributed E-
Learning system. The ability of the students to participate in a conversation
increases the value of such media. The communication can be done verbally
or by instant messages. The virtual studio or class room should allow the
students to attend the course at the time of actual broadcast or watch it later
at their convenience.

In our setup we were using Google+ Hangout on Air. It allows up to 9
attendees. Questions can be asked verbally or in a form of a message during
the session. The technology is web based. Other words all you need are just
a web browser and Internet in order to use it. There are many more such
services. Some of them are web/cloud based, others require installation of a
native application. Such system allows the teacher to communicate ideas
very easy. Everyone of the students can watch it in a convenient time. This
increases the level of acceptance of the knowledge. The videos can have
searchable transcriptions. We were using https://www.youtube.com/coolcsn
Blog posts allow the students to read instead of just watch and follow the
instructions. They can be used for quick reference. They are searchable. It is
easier to find a paragraph in a written document instead of a long video. The
code snippets should be easier to find copy and paste. The code snippets
itself should be organized in a different service like “pastebin” or “gist” for
example. Our blog posts can be found at http://coolcsn.blogspot.com/

Mind Maps are modern way to represent the information. It is based on the
Tony’s Busan “Radial thinking” [8]. It is referred by the author as the 21-th
century education. The human brain remembers with pictures instead of
abstract terms. In the process of remembering we have to use all our senses.
The process should be turn into a pleasant joyful experience. This goal can
be achieved only by using pictures as much as possible. This is what Mind
Maps are encouraging. There are software products and cloud based
services for building, collaborating and sharing such Mind Maps. We were
using two Cloud Based Services for the purpose of this study
http://mind42.com/ and http://meindmeister.com/.

The key point in the system/platform plays the Source Control Management
System or also known as Version Control System. Every student has his
own repository. It can turn later in a precious resource for his development
activities. The student can use it as a portfolio on what he/she has done.
There should be one central repository where the work of all individuals
should be collected. This is the repository of the team. The students must be
involved in the process and send as PR (Pull Requests) everything they have
done during the exercises. Everybody can use it. Since these repositories are
usually public the students become a source of spreading knowledge and
solutions. There are private and public repositories. We were using as a
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5)

6)

7)

8)

9)

public repository https://github.com/wingman007/fmi. An example of a
public repository for collaboration, where the students were building an
Open Source Software project is https://github.com/coolcsn. For private
repositories we have used services such as https://bitbucket.org/.
WiKi systems are another important channel for collaboration and
communication. Each of the previously mentioned SCM systems in point 4,
has an optional WiKi. The WiKi can be used for project management and
sharing ideas. The students can join forces and work on different ideas
together. They turn to be the creators not only of the content. They become
the generators of the ideas.

Issue tracking systems are used in the software development teams for
reporting bugs, requesting features, discussing and solving all kind of issues
etc. Issue trackers are a perfect project management tool. These tools can be
used to assign tasks to the student and track the progress. Each of the
mentioned in point 4 SCM systems offers an optional Issue Tracker.
Very often we need to share code snippets. Having all code snippets well
organized in a separate location allows for reuse and easy search. There are
syntax highlighting features included in the mentioned services. In our study
we were using code snippet systems for sharing code http://pastebin.com/
and https://gist.github.com/.

Instant messaging and voice communication plays a crucial role in any
distributed remote E-Learning system. Communication is the key to any
activity. The ability of the students to communicate not only with the
teacher, but between each other opens the door for collaboration. The
knowledge comes not only from one source, but each node can emit
knowledge. In our study we were using mainly three instant messaging
systems:

8.1) Skype — voice communication. Allows conference calls.

8.2) Google+ — It is perfectly integrated with other Google services.

8.3) IRC channel #coolcsn on http:/freenode.net/. IRC doesn’t allow voice

communication.

There are many other technologies which can be used to replace the
mentioned here, e.g. gotomeeting, CISCO etc.

Discussion thread, forum/maillist are a perfect way for asynchronous
communication and sharing knowledge. The advantage is that the
conversation continues in time. Other people can review, follow the thread
and find answers. Each student can look for an answer, ask a question or
give an answer. We were using Google Group (forum/maillist) system
https://groups.google.com. Other hosted web or cloud services are available
as well, for example http://www.nabble.com/.

10) A project management system usually tries to unite some of the services

described already in the previous points. Some systems add automation to
the day to day tasks. But what such system offers is an issue/bug tracker and
WiKi. These are the most important features. So if we don’t want to use the



build in issue/bug tracking and WiKi of a given SCM we can replace them
with a project management system. There are very complicated and
comprehensive  Project Management systems. We were using
http://www.hostedredmine.com/ for assigning tasks and following the
progress.

11) Google Drive https://drive.google.com/ opens a whole new world in the
way we communicate and collaborate. It is not anymore necessary to send
documents by e-mail. It is enough to share a document with all students or
ask them to share what they have created. With Google Drive feedback and
survey forms have been created and distributed. Excel sheets with lists of the
students and tasks have been shared. There should be a way to work together
and share different kind of documents not only HTML documents as it is in
the WiKi. Google Drive offers collaboration on Word Documents, Excel
Sheets, Powerpoint Presentations, Collecting feedback, quizzes, voting
systems etc.

12) To glue together all resources we can use a Learning Management System
(LMS) or systems similar to Distributed elLearning Center (DeLC)
http://delc.fmi.uni-plovdiv.net/. Such systems can be used as a central point
of gravitation for all other services. The LMS Moodle http://moodle.com/
offers thread discussion in a form of a forum. And many other activities
related to Active E-Learning. Courses can be created in such systems
allowing feedback, control and grade books.

13) The Cloud based IDEs allow for collaboration and shorten the time from
starting a project to a deployment. They reshape the way we are developing
software. We were using Codenvy and Cloud 9 as Cloud Based IDEs for this
study.

14) Different Cloud based services can be used if necessary such as laaS, PaaS
and SaaS. We were using “AppFog” as a deployment server to display the
final result of the joint effort of all students.

Having an e-mail address is not even discussed above. The assumption is that

every participant in such system has an e-mail address.

As a bare minimum we have to have Source Control Management System, Issue
Tracker, WIiKI and instant messaging communication or at least e-mail
communication.

The system doesn’t have a central point. So if one of the services fails others
still can continue working. A role of a central point can play one of the services,
where links to other services can be created.

4. THE RESULTS
Such platform as described above has been used for a group of 36 students to learn
a concrete technology from scratch for 10 weeks. We were working as a team

every week for 3.5 astronomy hours. We were using Source Control Management
Systems, Video Tutorials and the communication tools. As a result an Open Source
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Software was born. The participation of each student is clear and easy to be seen.
The level of participation can be used as assessment. Everyone of the students not
only learns, but builds his own repository of reusable code that can be used by
others as well.

The same was done with a bigger group of 60 students under the same
conditions. They not only have been able to continue what was done from the
previous group but added an extra value.

The same experiment was conducted with a group of 15 students spending 240
hours during 3 months starting from scratch and working on an Open Source
Software. The students have been able to build professional modules of reusable
software used by the community.

5. THE CONCLUSION

A Distributed Cloud Based E-Learning system can be build very easy. It can be
used for Active Learning. It helps to overcome the limitations of the human brain
to learn and process the information. The teacher becomes a Project Manager and
Technical Trainer.

If we don’t separate the process of education and real work the effort
materializes in something useful and good that can change the world and make it a
better place.
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PA3INIPEJAEJIEHA ,,ObJIAYHO” BASUPAHA CUCTEMA
3A AKTUBHO EJEKTPOHHO OBYYEHHUE

Crosn Yepemapos, Xpucro Kpyuikos

Pesrome. B masu cmamus nue npedcmassme pasnpeodenena ,,0onauno’”’ bazupana
cucmema 3a e1eKmpoHHO, OUCMAHYUOHHO U aKmueHo obyuenue. Hznonsgame @
06pazosanuemo cvujume UHCMPYMEHMU U Memoou, KOUmo ce u3noi3eam 3d
pazeumue u ynpasnenue Ha cogmyepuu npoexmu. Cmyoenmume mpsadoea 0a
b6voam nocmasenu 8 pearna pabomna ammocgepa owe 8 HAUaIomo MAXHOMO
obyuenue. Ilpenooasamenam ucpae poasima HA pPbKOBOOUMeEN HA NPOEKm,
mexHu4ecku mpervop u auoep. Kamo pezyimam om mo3su nooxoo cmyoeHmume
npuoodUBam MHO20 NPAKMUYECKU 3HAHUS, YYam ce Od G3UMAam peulenus, HOCAm
0M2080PHOCMU, KOMYHUKUPAM OUCMAHYUOHHO U YHACMBAM 8 Cb30A8AHemO Hd
peannu cogpmyepru npoexmu.
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