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1.

INTRODUCTION

1.1. Objectives of the project
The «Rural School Cloud Project: Cloud computing for school Networking&Learning» aims
to improve the quality of learning and teaching in small rural / dispersed schools in Europe,
by exploring, adapting and improving several innovative European ICT based methodologies,
that allow to respond to the different needs that teachers face when designing their classes, as
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well as in improving their professional competences.
This general goal implies to:
- analyse the situation of the participant regions in order to adapt and enhance the original
technological and pedagogical approaches, in order to improve the quality of teaching and
learning for both pupils, teachers and the educational community;
- develop a flexible, rich and cost-effective solution based on the shared knowledge from ICT
based solutions and initiatives in rural areas (Spain, Italy, Denmark, UK, Greece, Macedonia).
- experiment with various free online cloud based tools and social resource sites and their
possibilities in the educational contexts where different levels and ages of students are found.
- test meaningful educational possibilities in these new contexts, such as applying the solution
to several educational levels (elementary, primary, secondary school), supporting live
distance learning with remote teacher support, parallel teaching, co-operative creation of
educational
resources among students and teachers, etc.
- boost students creativity by using a common cloud environment with online tools and
resources where they can develop advanced ICT skills present in their leisure time (such as
video editing, multimedia creation, communication in social networks…) and bring them to
school.
- strengthen the link between families and school through the cloud computing solution, by
providing communication among teachers, parents and students, as well as support to parents
to open the school activities to them, and supporting parents to share their children learning
and collaborate with schools.
- test and implement the ICT based pedagogical innovation in at least 2 schools in each
country.
- provide specific training to teachers oriented to use ICT to improve creativity and networked
collaboration as well as providing guidance to support their students’ acquisition of such
skills.
- promote a connected community of practice at European level regarding learning in rural
school context.
- evaluate the experience thoroughly and extract practical lessons that can be useful for
participant regions as well as other European regions that have similar needs.
- find a common core and disseminate the lessons learned, open source software developed,
and provide training materials for other regions to implement the solution.
1.2. Objectives of this report
The Methodology Report will:
provide a clear definition of a flexible ICT based methodology to suit all learning levels:
primary, secondary education, teacher training, etc. having into account current ICT based
approaches.
Methodology will:
be aimed at promoting collaboration among peers, collaborative preparation of classes, cooperative creation of learning resources; encourage participant teachers to agree on the best
strategies to work collaboratively in a cloud computing environment where they will rely on a
private cloud operative system with tools that can be used from anywhere (school, home) and
any device (pc, mobile devices) in a very intuitive way.
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2.

MAIN FINDINGS OF NEEDS ANALYSIS REPORT

2.1. Objectives of needs analysis report
The overall and general objective of this report was to clarify who we are, what the
partnership wholly represents in terms of experiences, ideas and needs in the fields
investigated by the projects and then, in the end, to build a defined and detailed picture of
needs and state of the art in order to build basis for the development of common solutions to
be developed, tested and validated in the context of the next WPs of the project.
In brief, this study was done:
- to provide a valid and reliable assessment of the level and nature of ICT and Cloud
Resources knowledge and skills among Rural School Cloud teachers (RCS);
- to establish to what extent teachers are integrating their ICT knowledge and skills in the
classrooms;
- to do a description of the main characteristics of our schools (size, level of education, ...);
- to identify elements of Best Practice that can be implemented in our common solution to
increase the use of Cloud Resources in Teaching&Learning methods.
2.2. What have we learned from Teacher Questionnaire

For the success of the project is as crucial to take account of the
- baseline ICT knowledge of the participants teachers,
- attitude towards ICT in Teaching&Learning and
- availability of ICT equipment (tools).
The main results extracted from teacher questionnaires can be summarized as following:
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STRENGTHS
Teachers skills
- On average teachers are competent (selfconfident in operational and social media
skills). The vast majority of teachers were
found to be confident (familiar) with the use
of the main ICT activities (operational
skills): 93.2% use email “a lot” or
“somewhat”; 91.9% word processing and
89.2% computer file navigation.
Teacher training
- For 62.2% of teachers, ICT training in their
subject is compulsory
- 86.5% of Rural School Cloud teachers
have engaged in personal learning about
ICT in their own time; 67.6% have
participated in ICT training provided by
school staff and only 56.8% of our teachers
have engaged in other professional
development opportunities concerning ICT.
- The majority of RSC teachers (74.3%)
have training in Introductory courses on
internet use and general applications (basic)
and 73% in courses on the pedagogical use
of ICT in teaching and learning

Attitude towards ICT
- On the whole, teachers attitude and
motivation towards ICT & CR are extremely
positive: almost three quarters of teachers
“strongly” agree with the statement - «Work
in a collaborative way», then «Higher order
thinking skills (critical thinking, …)» and
«Competence in trasversal skills» are the
statements which received the highest
percentage of “simple” agreement.
- Headmasters are supportive in their
approach towards ICT and offer support to
their teachers
ICT equipment
- The first resource “Desktop computer with
internet access” is almost universally
available to all teachers (94.6%). Other
resources which are readily available are
the digital camera or camcorder (74.3%),
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WEAKNESSES (critical aspects)
- Teachers’ social media skills are not so
developed as operational ones: the ability
to participate in social networks (78.5%);
the ability to participate in on line
discussion forums (59.5%) and the ability
to create and maintain blogs or websites
(44.6%).
- Just over half of teachers in the survey
have participated in training courses about
online communities (e.g. mailing lists,
twitter, blogs for professional discussions
with other teachers (59.5%) and in
Equipment-specific training (interactive
whiteboard, laptop,...)(56.8%).
-Only a few have received training in more
specific subjects or advanced courses on
applications or on internet uses.
- Almost all RSC teachers would like to
have training in the use of cloud resources
and approaches for didactic purposes and
also regarding general knowledge of CR.
Training on the use of cloud resources for
communication with families or for school
management showed a lower level of
interest.
- It is possible to do much more in ICT
integration within teaching: only 21.6% of
teachers (with medium/high skills in use of
ICT as we have seen) use ICT in teaching
for more than 50% of their teaching time(!)

- Teachers and headmasters consider
appropiate to improve continuously the
ICT equipment of the schools
More full time professional
technicians/quick response support
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Interactive whiteboard (73%), Internetconnected laptop, tablet PC, netbook or mini
notebook computer (70.3%).
- 93.2% of students of RSC schools are in
schools where both teachers and students
use ICT equipment in lessons (as per an
average of 75% of students at level 4 in the
EU survey).
- This school year 54.1% of respondent
teachers have a laptop (or tablet PC,
netbook, notebook) for their own use
provided by the school.
- In 2013-14 40.5% of respondents are
teaching in the target class/ group where
students have a laptop (or tablet PC,
netbook, notebook) for their own use
provided by their school: 1 computer for
every 2 students; 1 computer per group
composed of more than 2 students and 1
computer per student.
- Students in around half of our pilot schools
can use personally owned laptops, tablets,
notebooks and netbooks. The opportunity
for students to use their smartphone or
mobile at school for learning is very low
(18.9%).
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to help teachers; classroom support
with teaching ICT)
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2.3. What we have learned from Best Practices
-‐

-‐
-‐
-‐
-‐

The majority of schools are small schools in rural/islands/ isolated area: as shown in the
reporting form school’ size can appear sometimes bigger, but these numbers concerning (at
least in Italy) the administrative grouping of different schools. The bigger school has 826
students the smaller has 22 students.
Age of students is varied: students ages in the participant schools range from 4 to 18 years
old.
There are full time and part-time teachers; permanent and fixed term teachers, but all of
them are graduates.
There are all types of school: kindergarden, primary school, lower school and secondary
school.
The majority of RSC schools are well digitally equipped and the improvement of equipment
is continued.

2.4. An In-depth look at Scuola@appennino project: objectives and instruments
Scuola@appennino project use innovative teaching methods to differentiate the educational offer of
the mountain' schools, to prevent early school leaving in these areas and to reduce the digital divide.
The main goal is the creation of a «cultural and educational centre» which works as a reference
point for the mountain community.
The project realize a relationship between differents institution (schools, municipality, Regional
authority, associations , families) planning suitable network connection to assure access to
educational and cultural services and to improve communication and network between far away
schools.
Specific objectives
- To connect mountain school: broadband network
- To provide technology equipment
- To encourage the inclusion of innovative teaching& learning approaches to support didactical
activities with “pluriclassi” (classrooms formed by students of different ages) and between different
schools.
- To improve teacher training
- To sustain the development of multimedia teaching materials and exchange of goods practice.
For our purposes it’s strategic to have more informations on the training model adopted in the
project.
Teacher’s training model of Scuola@appennino
Steps of realitation: the teacher training consisted on three steps: an introductionary meeting, 2
face to face (frontal) training meeting and than an on –line training.
Training model
Needs
- to adopt a teaching group class that encourages the development of knowledge and differents
skills and, simultaneously, the motivational enhancement of relations in the multi-class
- to promote the relationship between differents classrooms from the same schools and from others
schools (located in differents areas) with the use of ICT (multi conference, ...e-learning, ...blogs...)
Receiver
All the teachers of the classrooms
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Skills to be developed (in teachers and students)
- to communicate and participate in collaborative networks on Internet;
- use of computers to retrieve, evaluate, store, produce, present and exchange informations;
- word processing, spreadsheets, databases, storage and management of informations;
- technologies for the information society to support critical thinking, creativity and innovation;
- to produce, to present and to understand complex information;
- access and use Internet-based services.
Topics of training are divided into two paths:
- didactical issues: evaluation methods and ICT role, costruttivism method and ICT role, problem
solving and ICT role, cooperative learning and ICT role, inclusive teaching (for children with
special needs) and ICT role.
- technology: equipments, WB as an inclusive tool, videoconference as opportunity, focus on the
use of Personal Computers and Tablets.
2.5. An In-depth look at «Rede de Escolas na nube» project
is an innovative project promoted by Galicia
Supercomputing Centre, CESGA, in collaboration with a private ICT company, Balidea Consulting
& Programming, and the collaboration of Galician Government (Education ministry and ICT
office). In 2010, CESGA started a research pilot experience on the use of cloud computing to
improve services in a network of small isolated rural schools in Galicia, which was funded by HP
Labs in California. Its results were very positive and opened a promising approach to work with
cloud computing for small rural schools with limited ICT resources.
«Rede de Escolas na Nube» (www.escolasnanube.net)

In 2012, CESGA signed and agreement with ICT company Balidea Consulting & Programming, as
well as with Galician Government (Education ministry and ICT office), to expand this research to 4
networks of small rural schools, covering 24 schools and about 400 students and 50 teachers. Rede
de Escolas na Nube project was active from October 2012 to September 2014, when its results
have been successfully transferred to Galician Ministry of Education, which is now in charge of
providing the service and access to the project platform and resources to rural schools networks in
Galicia.
The main objective of this project was to develop a technological solution of high quality and low
cost which promoted the use of ICT in an easy and effective way to improve learning and
collaboration in small rural school networks (C.R.A.s), based on cloud computing, virtualization
and Open Software.
To achieve this main goal, the project was based on the following pillars:
•
•

•

Resource optimisation. Schools in rural areas tend to have less ICT hardware and software
resources. The solution had to be adapted to be workable from obsolete and new PCs.
Internet connection is sometimes poor and unreliable in these areas. The project had to build
a technical solution that was functional in poor Internet connections (even
videoconferencing services).
User centred design. Users (teachers, students, parents) were at the top. The solution was
built in close collaboration with teachers from these schools, redesigned according to their
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•

•

•

•

•

•

•
•
•

3.

needs, and always open to their suggestions when it came to respond to their feedback. In
the project, four different desktops were created to accommodate users (elementary ed
students, pre-primary ed students, primary ed students, teachers, school managers).
Usability. Simplicity, understanding that most times, many features doesn't mean a better
solution, only a more complex one. This implies seamless software integration, where
resources and features should not be in the way to learning and sharing. Keeping the
solution simple also allows users with less ICT skills not to feel lost when approaching
technology. This applies to teachers, but also students and parents.
School autonomy. Teachers should not be dependent of technical assistant to work on the
platform. Almost all management and operational issues should be managed from within the
school, by teachers, and only in case of malfunctioning technical assistance was required.
Pedagogical & Technical approach hand by hand. Technical features to respond to
pedagogical needs. Teachers, researchers and computer engineers from rural schools,
research centres and ICT development companies working close together to reach a
common goal.
Flexibility. Teaching needs and learning scenarios are very varied, and depend on many
factors. Rede de Escolas na Nube platform was designed to be very flexible to accommodate
different usages from different teachers and schools. CRAs (rural school group of schools)
count on classrooms with kids from different ages learning together, and teachers who travel
from one small school to another, everyday.
Open Software. Moving from traditional offline software solutions to open source platforms
and software makes schools and educational administrations save money on licenses, and
simplifies the management of updates. Cost-effectiveness.
Cloud computing, understood not only as a Software as Service of Platform as Service, but
also as a change of working and learning methodology, from working on a local computer,
to work from any device, from anywhere, home, school, etc.
Support the integration of isolated areas and promote participation of families in their
children’s education.
Safety and privacy. All users (students and teachers) have their own private access to the
cloud desktop. All communication there is safe from external actors.
Creation of “rural schools in the cloud” community of practice. The project looked to
achieve that pilot teachers, with the support from Galician Educational Administration, were
the ones who should train their colleagues better on the platform, allowing them to explore
and share new possibilities and innovative ways to improve their daily practice by the use of
ICT, creating and sharing digital contents, lesson plans, etc.

FROM WP2 TO WP3: FROM NEEDS ANALYSIS TO SOLUTION DESIGN. KEY CONCEPTS

3.1. A choice: focus on «student centred learning approach»
During the past decade there has been an exponential growth in the use of information
communication and technology (ICT) which has pervasive impact both on society and on our daily
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lives. It is thus not surprising to find increasing interest, attention and investment being put into the
use of ICT in education too.
Students in this new ICT environment must learn to explore a vast amount of informations from
different sources, and therefore they must make decisions based on them, collaborate with others to
meet common and complex objectives, to use different methodologies to pass on these
informations... in this way we move from the teacher centred learning approach to the students one,
in which students are the protagonists of their educational development.
This is more true for our rural/isolated/dispersed schools: for our students who live in isolated areas
it’s much more important to be digitally confident because this aspect can change their social
opportunities.
The group project coordination during the transnational meeting in Parma reached the conclusion to
focus the solution design on a «student centred learning approach» in which teachers and
students play an equally active role in the learning process.
This choice combines the needs to work with a lot of different target group classes (students of
different ages and of different educational needs) and with schools of different levels of ICT
equipments, teachers experience, teachers ICT confidence, etc.
Student centred learning approach have a lot of aspects that are strategical to improve a solution
near the effective needs of our target schools/teachers/students. We try to summary the more
important issues of this teaching method to make it clear what are the guide lines on which to base
the RSC platform (solution design).
In the students centred learning approach the teacher’s primary role is to coach and facilitate student
learning and overall comprehension of material. Student learning is measured through both formal
and informal forms of assessment, including group projects, student portfolios, and class
participation. Teaching and assessment are connected: student learning is continuously measured
during teacher instruction.
In this this approach are basically used two teaching methods: inquiry-based learning and
cooperative learning.
Inquiry-based learning is a teaching method that focuses on student investigation and hands-on
learning. In this method the teacher’s primary role is that of a facilitator, providing guidance and
support for students through the learning process.
Cooperative learning refers to a method of teaching and classroom management emphasizes group
work and a strong sense of community. This model fosters students academic and social growth and
includes teaching techniques such as think-pair-share and reciprocal teaching. This method focuses
on the belief that students learn best when working with and learning from their peers.
Some of the main characteristics of the student-centred learning approach are:
- Classroom activity: centred on the student, interactive
- Teacher’ role: facilitator, sometimes he/she learns
- Emphasis on the learning process: Relationship, inquiry, discovery...
- baseline knowledge: development critical thinking
- Demonstration of a successful educational process: quality of the comprehension
- Evaluation: performances
- Use of technology: communication, access, collaboration, expression....
The role of the teacher and the role of the student differs between the student centred learning
paradigm to that teacher-centred approach. Following the main differences:
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Changes in the teacher’s role
From teacher -centred approach...
To student -centred approach...
giver of information, primary evaluator, source learning facilitator, collaborator, delegator
of all answers
checks and directs all the education aspects
giver students different choices and share
responsibility of the learning process
Changes in the students’s role
From teacher –centred approach...
Students passively receive informations

To student –centred approach...
Students participate to the learning process (are
actively involved)
Emphasis is on right answers
Emphasis is on generating better questions and
learning from errors
Culture is competitive and individualistic Culture is cooperative, collaborative and
(students work alone)
supportive
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3.2. Teacher training: bottom-up and top-down approaches
The use of ICT and cloud computing strategies will provide teachers involved in the project
-‐ to increase their ICT competence and confidence,
-‐ to share with other teachers contents and ideas in an easy and flexible way;
-‐ to develop an “ICT friendly” contest in the school;
-‐ to receive ICT training on basic and advanced level.
For the teacher’s training development the RCS project expected to use at same time
- a bottom-up approach in which teachers develop ICT competences by using ICT in their
teaching (the use of RCS platform develop this aspect) and
- a top-down approach in which RCS teachers will acquire basic competences regarding 21
century skills, based on the main findings from ICT best practices in our regions.
3.3. Rural school teachers' community of practice
The term “Community of practice” (as stated by Lave and Wenger, 1991) refers to a group of
people who engage in a process of collective learning in a shared domain, in this case, teachers
who work in small, isolated schools in Europe, and who wants to improve education by making
use of technologies in their daily practice. Learning in a community of practice, besides being
intentional, as it is the main reason why RSC pilot teachers are willing to participate in this
project, but it can also happen as an incidental outcome derived from their interactions during
these pilots, not necessarily derived from the initial goals.
The project aims to build a community of practice formed by teachers who work in small rural
and isolated schools in Europe, and who are interested to use ICT and cloud computing as means
to improve their daily practice and their students' learning. This group of teachers may have
many differences, according to their culture, situation of their school, age, ICT skills, etc. but
they share a common interest in exchanging good practices and exploring new ways to improve
their students' learning.
3.4. Action research in ICT and rural schools
This project works with 28 schools from 6 countries, actively involving more than 120 teachers
in the common goal of exploring the possibilities of ICT (more precisely cloud computing, open
software) to improve their collaboration (among teachers, students, among schools) and to
improve learning processes in their students. It is the participant teachers who should the main
actors in this research. RSC project partners will mainly assist teachers in providing resources,
improving and/or refining their strategies, and analysing their practices and conclusions in the
context of the project.
3.5. Cloud learning and sharing approach
This project seeks to explore a change of working methodology in rural schools, given their
special needs to overcome distance (between schools, or to other significant learning resources)
smaller number of students and teachers, and in many cases less ICT resources than their urban
counterparts.
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“Working in the cloud” involves a significant change of approaching the use of ICT in schools.
Instead of teachers and students accessing local PCs to work with programs and resources stored
locally (offline), these learning resources are not limited to a location, but always accessible
from a cloud-based server, and can be worked from a number of devices: PCs (regardless of their
operative system), tablets (regardless of their operative system) or even smartphones. Breaking
the barriers of location and access time is facilitated by allowing teachers and students to access
their personal and shared resources and programs through a cloud based operative system. The
possibilities of this approach are varied, both synchronous and asynchronous activities. Some of
them can be:
• Working synchronously from different locations in a shared multiconference
• Creating shared documents/products from different locations (asynchronously or not)
• Communication and debate among different groups of users (teachers-students) in their
own language or in English, in different formats (text, voice, video, creations).
• Sharing individual/group creations / teaching lessons by students / teachers
• Reusing and adapting materials created by other users in the platform
• ...
More possibilities are expected to appear, born from the initiative and creativity of teachers in
this project.
4.

SOLUTION DESIGN: THE RSC CLOUD PLATFORM

4.1. RSC Introduction to Cloud Solution

RuralSchoolCloud project aims to build a tailored solution based on cloud computing
technologies (both at hardware and software levels) and open source software which is useful
and powerful to provide the best services and resources for networking and learning for rural and
disperse schools in Europe, while being extremely usable for end users, flexible for future needs
and highly cost-effective for educational communities.
RSC cloud platform will count on a number of services and functionalities around a cloud
desktop, which is accessed through a simple web browser, with individual login and password
identification. This cloud desktop will mainly be a collaborative tool for common activities
among teachers and students.
RSC platform is designed to support the main aspects we found in the needs analysis.
In the RCS platform, users (teachers, students) can:
• Access from any web-capable device, from any operative system: PCs, old or new,
tablets, smartphones, interactive whiteboards (IWB), Smart TVs, etc. anytime, from
anywhere: school, home, library, internet cafe...
• Have their own private area, where to upload resources, work on cloud-based programs
(office, media, etc) to create content, store it etc.
• Share files with other users from school (teachers, students), work together
asynchronously or synchronously on them.
• Have different levels of communication to contact and work in different ways with other
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users (teachers, students) in the cloud, in an easy way, asynchronously or synchronously.
Teachers, additionally, can manage their students access to resources, monitor their progress and
provide feedback in a number of ways. An appointed teacher (the “cloud manager”) can also
modify the resources and tools available for a group of students (and/or teachers) in the cloud
desktop at any time, or manage their accounts.
4.2.

Technical overview of RSC cloud solution

RSC platform is based on a Virtual Machine (VM) running on CESGA's OpenNebula Cloud
platform. The VM has 2GB of RAM memory and 2 VCPUS.
The software installed at the moment of this report is the following:
•

OS: Linux CentOS 6.5

•

PHP 5.4.30

•

Apache 2.2.16

•

MySQL 5.5.15

•

OpenMeetings 3.0

•

oneye 0.9.1

•

Owncloud 7.0.1

The technical architecture with its main parts and modules is described in the following image:
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This structure has been defined to respond to the four main topics that were selected by pilot
schools to collaboratively work on (nature, traditions, math, local news), which involve a number
of activities (projects) in each of them. For this matter, we have set 4 semi-independent cloud
desktops, or clouds. Each cloud (cloudapp) is defined as a Apache Virtual Host/Directory with
its own set of users and resources, independent from the other cloudapps. There are a couple of
tools to allow communication between cloudapps, one being “Social gathering” (similar to the
Facebook's wall). Besides, each cloudapp has a shared room for multicoconference
(Openmeetings) and also all the cloudapps share a common room for intercommunication. The
cloud storage for each of the clouds is hosted in the same VM, but it is linked to a NAS server
with Gigabit ethernet.
The cloudapps are based in a typical LAMP architecture (Linux Apache MySQL and PHP) and
also oneye, a PHP framework app that provides the Desktop-like functionality.
Due to the fact that the RuralSchoolCloud platform is configured as a very lightweight and
efficient VM, to facilitate web access even in poor Internet connections, it can run in many cloud
platforms and environments without problems and without wasting resources.
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