
 

 

 

 

 

 
 

 

 
 

Deliverable 2.2 

Needs Analysis 
 

 
This project has received funding from the European Commission PPPA Programme   under Grant 

Agreement No.LC-01760255/10105266 LfE 
  

This project has received funding from the European Union’s Seventh Framework Programme for research, 



 D2.2. Needs Analysis 2 

Document Control Page 

WP/Task WP2 Needs Analysis / T2.3 Needs Analysis Study Implementation 

Title Needs Analysis 

Due date 30/09/2022 

Submission 
date 

10/09/2023 

Abstract 

This document describes the methodology, the target audiences and the results of the 
Needs Analysis that took place in Task 2.3. It incorporates some of the lessons learnt 
from the pandemic and it analytically describes the requirements (organisational, 
technical and pedagogical) for increasing the access to educational tools and content in 
rural schools. 

Author(s) Mathy Vanbuel (ATiT) 

Contributor(s) Dovile Dudenaite (ATiT), Sousanna Zacharian (ATiT), Shabnam Barati (ATiT) 

Reviewer(s) Menelaos Sotiriou (SV) 

Dissemination 
level 

 internal 

 public (Creative Commons Attribution 4.0 International License) 

 confidential 

 

Document Control Page 

Version Date Modified by Comments 

01 18/09/2022 Mathy Vanbuel Draft  

02 22/12/2022 Mathy Vanbuel Draft 

03 19/01/2023 Mathy Vanbuel Draft 

04 24/02/2023 Mathy Vanbuel Draft 

05 18/04/2023 Mathy Vanbuel Draft 

06 21/07/2023 Mathy Vanbuel Draft 

07 30/07/2023 Mathy Vanbuel Final draft for review 

08 03/08/2023 Mathy Vanbuel Corrections, references, ToC and ToF 

09 31/8/2023 Science View Review and Comments  

11 10/09/2023 Mathy Vanbuel Review and Comments adopted 

 

 

Funded by the European Union. Views and opinions expressed are however those of the author(s) only and do not 
necessarily reflect those of the European Union or the European Commission. Neither the European Union nor the 
European Commission can be held responsible for them. 

This work is licensed under a Creative Commons Attribution 4.0 International License. 
  



 D2.2. Needs Analysis 3 

Executive summary 
During the Covid pandemic schools faced severe challenges with the switch to distance and online 
learning, due to their limited digital readiness. The pandemic made it very clear that schools were 
lacking the resources and infrastructures to switch to new ways of teaching and learning, many 
teachers lack relevant digital competences or teaching materials for remote teaching, students often 
lack connectivity or access to digital devices, tools, and content at the place where they learn. The 
consequent loss of learning opportunities impacted especially those living in rural areas. The call for 
Pilot Projects and Preparatory Actions in the field of "Communications Networks, Content and 
Technology" and especially the call for a Preparatory Action to increase access to educational tools in 
areas and communities with low connectivity or access to technologies was a timely initiative to 
research and pilot school projects that would enable them to advance the quality and sustainability of 
teaching and learning in remote and rural schools and to reinforce the interaction between schools 
and local communities. 

The Deliverable D2.1 report “Addressing Challenges and Elevating Opportunities in Rural Education”1 
laid the conceptual foundations for the design of the Learning from the Extremes approach. Task T2.3: 
Needs Analysis Study continued to map the emerging trends, opportunities and challenges in the 
intersection of digital learning for schools, through an intensive process of critical forward thinking 
among the members of the consortium and the rural school communities’ stakeholders.  

In the T2.3 Needs Analysis Study we used literature study, desk research as well as interviews with 
experts from OECD, education authorities and European Schoolnet to define all relevant aspects of 
rural and remote education related to these issues. We describe the stakeholders as well as the 
requirements. Stakeholders are students and their families; teachers and school staff; education 
authorities and school boards; community organisations and leaders; local and national government 
officials and policymakers; businesses and employers in the local area and finally higher education 
institutions and research organisations. Furthermore we describe the specific requirements from the 
organisational, technical and pedagogical perspectives and put these into the context of existing 
research and policy.  

At the same time, we used the data that were collected during the Learning from the Extremes project 
in order to put the requirements in a concrete context and to compare the findings in research and 
policy documents with what we could find through the project activities. To do so we used the data 
that were submitted in the proposals for small pilot projects that were submitted in work package 4 
and in which schools expressed in their own terms and wording their own conditions, needs and 
requirements. These rich data were analysed and helped us to validate the findings in tasks T2.1 and 
T2.2.  

The research in this task has reaffirmed the conclusions in D2.1 that there is a gap between rural 
education and education in areas with a higher degree of urbanisation. It also reaffirms that the gap is 
multidimensional in both challenges as well as opportunities. The following needs, requirements and 
challenges were identified:  

 To support teachers and school staff in their (continuous) professional development, with an 
emphasis on digital learning and teaching competences and skills; 

 To provide networking and exchange opportunities for teachers and school staff; 
 To provide (online) access or guidance to high quality learning and teaching materials, 

methodologies and support, with a special focus on resources for science, technology, 
engineering, arts and mathematics education (STEAM);  

 
1 Deliverable D2.1 report “Addressing Challenges and Elevating Opportunities in Rural Education”: 

https://www.learningfromtheextremes.eu/files/Dissemination_Files/LfE_Deliverable_D2.1.pdf  
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 To improve the quality and quantity of the ICT environment in the rural schools: provision of 
suitable broadband connectivity, access to networked devices, computers, local networking, 
peripherals, etc., appropriate software, reliable technical support and last but not least 
relevant training for all users and especially for teachers;  

 To encourage more intensive involvement of schools in the local community, the interaction 
with and support from local stakeholders: parents, local authorities, businesses; 

 To encourage clustering activities between rural schools and other schools and institutions to 
improve and complement capacity in the rural schools. 

Some of the major issues beside these are transportation, limited extracurricular opportunities, 
teacher recruitment and retention, socio-economic challenges, cultural and linguistic differences, 
access to health and support services, aging infrastructure, access to higher education and career 
opportunities, local economic integration.  

In conclusion, while rural education in Europe faces a myriad of challenges, with a concerted effort 
from stakeholders, technological integration, and community involvement, it's possible to bridge the 
educational divide. Solutions require a blend of infrastructural development, community engagement, 
and policy reform to ensure that rural students receive an education on par with their urban 
counterparts. 

This Deliverable 2.2 “Needs Analysis” should be read in conjunction with D2.1 “Addressing Challenges 
and Elevating Opportunities in Rural Education” that describes the general conditions of rural 
education and D2.3 “Generating Creative Options”2 that has generated initial implementation 
scenarios based on the user requirements, that provide suggestions for solutions that bridge the gaps.  
  

 
2 D2.3 “Generating Creative Options”: 

https://www.learningfromtheextremes.eu/files/Dissemination_Files/LfE_D2.3_Generating%20Creative%
20Options.pdf  
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1 Introduction 
The research in WP2 has reaffirmed the conclusion that there is a gap between rural education and 
education in areas with a higher degree of urbanisation. The gap is multidimensional in both challenges 
as well as opportunities.  

1.1 Challenges for rural schools 

Rural schools are in general embedded in areas with a lower socio-economic status due to their 
isolation. This has consequences on all levels. Rural schools on average have less resources than other 
schools: the number of staff especially with particular expertise such as special needs or ICT, the level 
of equipment, the number of hardware, software and learning and teaching materials, the 
connectivity. This is in many cases caused by a lower level of financing or a higher degree of costs or 
simply the lack of an appropriate offer like in the case of connectivity.  

A larger number of especially young teachers in rural schools compared to other regions, stays shorter 
in these schools: remoteness, isolation or lack of career or development opportunities are the most 
important reasons for a higher turn-over in rural schools. Teachers have less opportunities for 
networking and access to (continuous) professional development (CPD) or in-service teacher training.  

Students don’t escape from the overall condition in which they live: on average they and their parents 
have a lower socio-economic status. Students show on average a higher level of truancy and a lower 
level of study results. They have a lower expectation of accessing higher education after their 
compulsory education, moreover rural students are less likely to complete a university degree.  

1.2 Opportunities for rural schools 

Teachers are in general more enthusiastic in their jobs, and happier with their financial condition in 
rural areas, and while young teacher show a higher degree of attrition, the older segment of the 
teacher population on average stays longer in the same school, and consequently have a longer 
teacher experience. Teachers in general show a higher degree of commitment to the job (with less 
absence and neglect) and a higher degree of involvement with the parents and other stakeholders in 
the community. Students in rural areas show a better school discipline (classroom behaviour and 
punctuality) and are in general more satisfied with life (wellbeing and belongingness).  

Schools are smaller with fewer classes per school and on average fewer pupils per class or per teacher. 
This is an important opportunity for a more personal learning and teaching relationship if this is 
supported by the competences and skills of the teachers. Contrary to what would be expected, is the 
average number of computers available per student on average higher in rural areas than in non-rural 
areas, but this may show an incomplete picture as it may not reflect the quality and quantity of use of 
these devices, the access to digital resources or to suitable connectivity.  

Schools are in general better embedded in the local community and can rely more on support from 
local stakeholders, parents, and businesses.  

1.3 Methodology 

This report is the result of desk research, interviews with stakeholders and experts and an extensive 
analysis of the project proposal forms that were submitted by the remote and rural schools for 
participation in the Learning from the Extremes pilot. The report tries to define the main needs for 
rural education, also in the aftermath of the Covid pandemic which exposed in the forced transition 
from face-to-face education to diverse and hybrid forms of online and blended teaching and learning, 
the present weaknesses and gaps of the education systems and services worldwide and their ability to 
cope with technical and methodological challenges.  

The Learning from the Extremes project’s Open Call Publication collected information from 329 schools 
from the 10 European countries that participate in the Project. The Application Form described in 
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Deliverable D4.1 “Calls Publication”3 collected detailed information about the school (for example: size 
of school, location, ICT and connectivity, support and capacity, and assessment of where they stand 
with learning in the digital age), its present status, its plans and objectives.  

From the 329 schools that have submitted their school information, we have selected those 264 
schools that have submitted sufficient and relevant information that allowed us to extract quantitative 
and qualitative information. It is important to note that not all schools are participating in the Learning 
from the Extremes pilot activities. The sample we used in this report is wider, because a rigorous 
selection of pilot project proposals was carried out in order to select the projects. In the sample used 
for this task, we include all schools that were eligible according to the criterium of rurality (Degree of 
urbanisation: a concrete and objective criterium from Eurostat: 
https://ec.europa.eu/eurostat/web/nuts/local-administrative-units), while the pilot proposal 
selection also used additional criteria. The number of schools effectively participating in the Learning 
from the Extremes pilots is therefore smaller.  

In order to contextualise the findings from the surveys of the applicant schools are off set against 
relevant data we found in the literature and by desk research. This finally leads us to conclusions with 
regard to the needs and requirements of primary and secondary schools in remote and rural areas in 
10 European countries.  

 
3 Deliverable D4.1 “Calls Publication”: 

https://www.learningfromtheextremes.eu/files/Dissemination_Files/LfE_D4.1%20Calls%20Publication.p
df  
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2 Defining the scope 
2.1 A case story. 

Rural education is a complex and multi-faceted issue. And multifarious solutions that are directly 
related to the specific education requirements come to mind, for example: support for teachers' 
professional development with a focus on digital competences; networking and exchange 
opportunities for teachers; access to quality learning and teaching materials; improving the ICT 
environment in rural schools; encouraging school involvement in the local community and clustering 
activities between schools.  

However, there is a large number of additional facets and challenges to be considered: reliable 
transportation; limited extracurricular activities;  attracting and retaining young, qualified teachers; 
funding available for education and the socio-economic status of the students; indigenous or minority 
populations with their own languages and cultures; limited access to health services, counselling, or 
special education resources; aging infrastructure and local economic integration. In this short case 
study we give one concrete example of how different aspects can impact the provision of education in 
a remote school. 

 

Fred is a teacher in a small school on a small island off the coast of the North-West of 
Ireland. The island, which is in the Gaeltacht (Irish speaking) area, has less than 500 
inhabitants, a decreasing number over the recent years. This depopulation has caused the 
people living on the island in 2019 to appeal Canadians and Americans to come to the 
island and settle there. During the summer, with holiday-goers and Gaeltacht students, 
the population almost doubles. Teacher Fred does not live on the island. Like his 
colleagues, he lives on the mainland, and he drives every day, weather allowing, about 30 
minutes to and from the ferry port where he takes a 15-minute ferry to the island, first 
ship sailing at 8:30 in the morning, last return leaving at 18:30. He keeps an overnight bag 
in the school in case he misses taking the return ferry in the afternoon due to bad weather. 
The only member of school staff living on the island is the caretaker. Because the school 
is in a Gaeltacht area, the school gets extra funding and is consequently relatively well 
equipped with a decent computer classroom and with a suitable broadband connection. 
Also, because this is a Gaeltacht school, Fred needs additional qualifications, but in return 
he gets an incentive to teach here, as well as a compensation for his commuting.  

  
On the morning ferry to school 
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2.2 Stakeholders  

2.2.1 The students and their families 

Students are obviously the most important stakeholders in education because they are the ones who 
are doing the learning. Good education provides young people and learners at all age with the 
knowledge and skills they need to be successful in life. But if their teachers fail them, students will 
have lesser access to educational, cultural, and social capital in adulthood. 

Parents are ultimately responsible for the child’s upbringing and have a stake in their children’s 
education because they want to ensure that the education system teaches the values, they want their 
children to learn about. Parents also are the ones who pay for their child’s education, which gives them 
even greater leverage over what is taught to the child. 

Parents can also be important support for their children: often parents help their children with 
homework, with tasks but also with IT related issues, for example, they allow their children to use their 
home PC or help them installing learning tools and software, help them with online tasks and provide 
first line technical support, but here too the element of remoteness or rurality plays a role: differences 
were also observed in the percentage of adults who can find, download, install and configure software 
between urban adults (34%) and rural adults (25%). 

2.2.2 Teachers and school staff 

Teachers are actually educating students, which makes them together with the learners the most 
important internal stakeholders. They have control and responsibility over what and how students 
learn in the classroom. In remote areas where there is no or very limited choice of schools, this 
responsibility for the quality of their teaching and of the learning of their students is immense because 
the parents cannot easily withdraw their child from their school and choose another more suitable 
school because of geographical reasons.  

Parents expect from teachers that they have the expertise to know what to teach and how it should 
be taught to their students. Teachers are also forced to engage closely with other stakeholders, in 
particular with parents but also with the community in order to accord with their expectations.  

Technology can be a tool to make training opportunities more accessible for teachers. Technology 
helps to overcome location and time barriers and its flexibility also helps teachers choose the time, 
place and modality of their learning and, in some cases, even the content and pedagogical approach. 
Distance learning, including massive open online courses (MOOCs) and webinars, as well as self-study 
models improve self-efficacy of teachers, especially in remote and rural areas where there are less 
training affordances within reasonable distance.  

School size can have a direct impact on teachers and on the required competencies and skills of 
teachers. As rural schools usually have a relatively small number of students, they often combine 
students at different year levels in shared classrooms to make efficient use of staff and instruction 
time. In such multi-grade or multi-level classrooms, teachers are more challenged to provide effective 
instruction. However, even when those teachers are more challenged in these classrooms, there is no 
evidence that students in multi-grade classrooms develop better or worse levels of cognitive and non-
cognitive skills than those in classrooms grouped by age. It appears that when peer-learning activities 
are well planned and executed, they have a positive effect on learning, and that overall class size and 
the pupil per teacher ratio have a greater positive impact on the learning outcomes than the 
consistency of the age or level of the group. In fact peer learning activities are more effective where 
the tutor peer is older than the tutee, in this way making an argument in favour of multi-grade 
classrooms. 

School administrators, principals and their assistants and other school leaders also have their 
responsibility for ensuring that the school runs smoothly, that the conditions for teaching and learning 
are respected and that there is a positive school culture. Normally, headmasters and administrators 
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are recruited on the basis of their knowledge of education and on their potential to manage and 
improve the school. This is in many rural and remote schools an issue because the size of the school 
does not allow the appointment of a dedicated headmaster or administrator, which often results in a 
regular teacher being landed with this responsibility, but unfortunately without necessarily having the 
right competences and skills that go with the greater responsibilities.  

Finally, school administrators also need to listen to other stakeholders such as the community and the 
government when making strategic decisions for the school. 

2.2.3 Education authorities and school boards 

Community members who are elected to form the school board to oversee the schools have a legal 
responsibility to ensure that the schools under their supervision are providing a quality education. 
They also have the financial responsibility to use taxpayer money and all other resources given to the 
school in the best possible manner. As school board members are most often parents, they also feel a 
personal responsibility to ensure that the school is effective and successful.  

2.2.4 The community organisations and leaders 

The local community has an important stake in education because it is the community that ultimately 
benefits from the educated citizens it produces: a better educated population is more likely to be 
employed with better conditions and in turn to bring more resources to the community. An educated 
population is also more likely to be civically engaged and involved in their community to make the 
community more resilient, sustainable and prosperous. Education fosters a sense of unity and shared 
values among individuals in a community. It brings people from diverse backgrounds together and 
promotes social integration, reducing divisions based on gender, ethnicity, or socioeconomic status. 

The community can also bring technical and infrastructural benefits to the rural schools. There are 
increasingly numbers of local initiatives that bypass existing infrastructure or service providers for 
example to support the schools with good quality affordable Internet access. The importance of the 
community is demonstrated in some examples: guifi·net, Spain, and Wireless Verrua, Italy, are both 
citizen-driven cooperatives effectively operating as end-to-end service providers, Évora County 
Community Fibre Network, Portugal, is a publicly and EU-funded network and Suupohja, Finland, a 
not-for-profit self-funded public network. 

Education can also have an inverse effect on the local community. While education is generally 
considered beneficial, there are certain factors can create “centrifugal forces” that may counteract the 
positive impacts. There is the “brain drain” phenomenon, where highly educated individuals migrate 
to more developed regions or countries in search of better opportunities. As we already have 
addressed in D2.1 there are significantly reduced opportunities for secondary (or vocational) education 
in remote and rural areas, let alone higher education institutions.  

After they leave primary education, in more than 60% of rural and remote areas the learners need to 
commute4, or even have to go to boarding school, if they want to continue their education on 
secondary level. At their age, this exit from their home community may have an impact on their 
expectations about their future life and the opportunities of the environment in which they find 
themselves, their circle of friends. This may kindle their interest in a way of life that they may not find 
in their village or remote location. This effect may even become more important when students move 
to higher education, which will bring them even further away from their home, leading possibly to a 
loss of local cultural identities and traditional practices. This can cause a sense of alienation. 

 
4 The distance between the rural schools in the Learning from the Extremes sample and the nearest urban city 

is on average just above 30 Kms. Note also that the element of distance in rural areas does not always give 
the full picture: while the distance may be relatively short, the means of transportation can be problematic: 
lack of public transport, or the need to commute to and from an island or mountainous area are typical for 
these remote schools.  
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The resulting brain drain can result in a loss of skilled professionals and expertise in the hometown, to 
an inadequate alignment between educational systems and the labour market demands in the rural or 
remote areas, hindering local development, accelerating depopulation and ageing in the local 
community. Education can act as a pull factor for rural populations to migrate to urban areas in search 
of better educational opportunities and employment prospects for the youth. This can lead to 
increased poverty and inequality in rural areas, and to challenges in providing essential services to 
growing urban populations. Finally, another effect that can be observed in rural areas is that education 
that is inadequately distributed or inaccessible to all, can exacerbate existing inequalities and lead to 
social division.  

2.2.5 Local and national government officials and policymakers 

Local and state governments and their officials, as well as policymakers have a stake in education 
because they need to ensure that their citizens are educated and prepared for the workforce and for 
future participation in society, in order for them to contribute to society as informed, responsible, and 
engaged citizens. They set the overall strategic direction of an education system and they make the 
laws and regulations that govern schools, and they oversee the budget the education system needs in 
order to operate. Policymakers ensure that schools are meeting the needs of students, parents, 
businesses, and the community.  

Policymakers and government administrations have the complex task to do the checks and balances 
for education in a wholistic societal system: because education is a multifaceted system, especially in 
underserved areas like rural and remote regions, they are sometimes forced to make decisions that 
can cause undesirable impacts.  

The universal service obligation is a mandate for OECD countries to deliver health care, education, and 
other services of general interest to inhabitants regardless of where they live. Meeting this mandate 
has become more challenging due to decreasing fiscal budgets, depopulation, demographic pressures 
of ageing societies, and rising public spending on social services and health care. Budget cuts in the 
public transport services can have a serious negative impact on education in rural areas. Liberalisation 
of community services such as telecommunications has resulted in the past in less affordable and less 
reliable telephone and internet services especially in those sparsely populated areas that are harder 
to reach and serve.  

The influence of supranational institutions like the European Union and Organisation for Economic Co-
operation and Development, and the drive towards digital technologies have an impact on rural 
populations. Access and use of digital technologies and (social) media promote urban individualised 
lifestyles directly to young people and are believed to be partially responsible for urban drift. 

2.2.6 Businesses and employers in the local area 

The business community has a stake in education because they want to ensure that the schools are 
preparing students for the workforce with the skills and knowledge that they need in the future to 
grow and innovate. Often businesses also provide resources to schools, such as funding, books, and 
supplies. Furthermore, businesses can provide schools with learning experiences.  

The predominant businesses in remote and rural areas in Europe are agriculture, forestry, fishing, and 
tourism. In its Communication on the 'Long term vision for rural areas' by 20405, the European 
Commission emphasised how connectivity is one of the key elements in revitalising local communities, 
impacting on all aspects of society, including education, healthcare, and businesses. Fast and reliable 
connectivity has the potential to stimulate online businesses, provide farmers with innovations in crop 
harvesting, enable remote working, telemedicine, and online services. This can attract new businesses, 
families, and tourism to remote areas, which in turn can put an extra demand on the workforce, 
demanding highly skilled and better educated professionals.  

 
5 https://rural-vision.europa.eu/index_en  
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2.2.7 Higher education institutions and research organizations 

Higher education institutions, including teacher training colleges, and research institutions as part of 
their inclusive policy need to invest in the development of rural areas in all its aspects: in the human 
capital of these regions, encouraging and facilitating the access of remote populations to knowledge, 
information and innovation. Higher education institutions can establish outreach programs, organise 
educational workshops and distance learning programs, or partner with local schools to provide 
resources and support for students. Furthermore, they can offer vocational training programs tailored 
to the specific needs of rural areas for example for local industries, agriculture, healthcare, or 
sustainable development.  

2.3 General requirements for rural education 

In broad terms, we make a distinction between three groups of requirements: organisational, technical 
or infrastructural and pedagogical requirements. These requirements do apply to all schools in general, 
but they are often more critical in schools in remote and rural areas.  

2.3.1 Organisational requirements 

Schools require adequate funding and resources to ensure that they have access to the necessary tools 
and content. TIMSS 2019 data show that the types of support available for student learning differs 
between urban and rural schools particularly with regard to the provision of learning resources 
available to rural schools for developing students’ digital competencies, but also with regard to the 
development of teachers’ competencies for the effective use of such educational resources. More than 
in urban areas schools and educators need to compensate for lack of family support for some students.  

Given the fact that resources in rural areas are more critical and less accessible, communication, 
exchange, and collaboration amongst rural schools at all levels, as well as with urban schools are highly 
effective for improving the educational quality and efficiency in the rural areas. Similarly, it is essential 
that collaboration among schools, governments, and other stakeholders ensures that resources are 
distributed effectively.  

Strong leadership and governance are important in ensuring that schools have the support they need 
to implement changes effectively, especially in rural areas. Rural school leaders face unique challenges 
such as being professionally and geographically isolated, recruiting and retaining quality teachers, 
deepening poverty among students and their families, and facing a lack of resources. Successful rural 
leadership is founded on the healthy establishment and maintenance of relationships with staff 
members, parents, students, and community stakeholders. Collaboration among these groups is key 
to effectively responding to the demands of rural schools. 

2.3.2 Technical requirements 

The Covid pandemic has made it very obvious that the technical challenges of schools and especially 
schools in rural areas should not be overlooked. During school closures, over 90% of education 
ministries carried out some form of distance learning response, with a potential reach of over 1 billion 
students globally. School-age children in rural areas accounted for 70% of those who could not be 
reached by remote learning during school closures. The pandemic has shown that many learners did 
not have the devices or connectivity required for low- and high-tech interventions.  

Whether schools are ready to adopt technology depends on their resources and their ability to 
integrate technology in their daily practices. The ability of schools, as learning organizations, to acquire 
and apply new knowledge through innovation is an advantage but also a key source of inequality. The 
COVID pandemic highlighted the value and importance of this adaptive capacity for rapid adjustment 
to new modes of education. This capacity to acquire and apply new knowledge through innovation 
varies substantially between schools. To innovate successfully and respond to urgent and drastic 
requests for change,  strong school leaders and confident teachers willing to innovate. Rural schools 
tend to have fewer financial and human resources than urban schools and lag behind in the 
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development and implementation of technology-related innovation. Four conditions determine school 
absorptive capacity: prior knowledge; staff skills acquired from experience and professional 
development; engagement with innovative education projects where teachers and staff have 
collaborated; and exposure to external knowledge which provides institutions with more options to 
approach problems from different perspectives. These conditions also overlap to some extent with the 
determinants of technology self-efficacy and attitudes towards technology integration.  

2.3.3 Pedagogical requirements 

Overall, increasing access to educational tools and content in rural schools requires a comprehensive 
and coordinated approach that addresses organizational, technical, and pedagogical needs. This 
means that efforts to improve access to technology in rural schools should not focus solely on providing 
hardware and software, but should also address issues such as teacher training, curriculum 
development, and ongoing assessment and evaluation. 

Professional development for teachers is important to ensure that they have the necessary skills and 
knowledge to effectively use educational tools and content in their teaching. This can include training 
on how to use specific tools, as well as more general training on how to integrate technology into the 
classroom. 

Curriculum development and alignment refers to the process of ensuring that educational tools and 
content are integrated into classroom instruction in a meaningful way. This can involve adapting 
existing curricula to incorporate the use of technology, or developing new curricula that are specifically 
designed to make use of educational tools and content. 

Ongoing assessment and evaluation are necessary to ensure that educational tools and content are 
effective and meeting the needs of students. This can involve collecting data on student performance 
and engagement, as well as soliciting feedback from teachers and students on the usefulness of the 
tools and content. 

2.4 Scenario: A Primary School on the Island of Nisí in Greece 

In the following fictitious scenario we describe enablers and change instruments for a rural school. 
Scenarios like these can be generated and used to inspire rural schools and their stakeholders to 
explore solutions for their own situation.  
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Nisí is a small, picturesque island in Greece. It has a close-knit community of around 500 
residents. The primary school on the island, Nisí Primary School, serves 50 students from 
various villages. While the island thrives during tourist seasons, the school faces 
challenges with outdated infrastructure, limited digital access, a disconnection between 
what's taught in school and the island's economic realities, transportation challenges for 
students from distant villages, and a lack of diverse extracurricular activities. Teachers 
often feel professionally isolated, and there's limited integration between the school and 
the community's economic (tourism and agriculture) and cultural activities. 

 
A small primary school on a Greek island 

 

The following challenging scenario for the Nisí Primary School aims to transform it into a hub of 
community activity and learning, ensuring that students receive a holistic, relevant education while 
also addressing the unique challenges of their environment. 

2.4.1 Transportation and Infrastructure: 

Problem: Students from distant villages find it hard to commute daily. 

Solution: Establish a community-driven transportation system where locals take turns driving students 
to school. Alternatively, during non-peak tourist seasons, vehicles used for tourist activities (like 
shuttles or vans) could be repurposed for student transportation. This optimizes resources and 
strengthens community bonds  and foster community involvement. Additionally, seek grants or 
community funding to refurbish the school building, ensuring it's conducive to learning and can 
accommodate modern educational tools.  

2.4.2 ICT and Digital Education: 

Problem: The school lacks updated computer systems and reliable internet connectivity. 

Solution: Partner with tech companies or NGOs specializing in educational initiatives. Through these 
partnerships, secure donations or discounted rates for laptops/tablets. Instead of relying heavily on 
online resources, the school can emphasize offline digital solutions. Portable devices like tablets or 
laptops with pre-loaded educational software can be beneficial. Partner with tech-oriented NGOs or 
seek donations from tourists and businesses that frequent the island. The school can also seek 
partnerships with local tourist businesses to co-invest in a cooperative Internet solution, for example 
a fixed wireless solution or the establishment of a reliable satellite internet connection. Additionally, 
students are encouraged to use public spaces that might have internet, like community centres or local 
businesses, for occasional online activities outside school hours, when they have poor connectivity at 
home. Train teachers in digital education methods to fully utilize these new resources. 
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2.4.3 Teacher Development and Retention: 

Problem: Teachers feel isolated and lack opportunities for professional growth. 

Solution: Set up an annual exchange program where teachers from Nisí Primary School spend a few 
weeks in a school on the mainland, observing and training. Similarly, teachers from the mainland can 
come to Nisí to share their expertise. Additionally, provide access to online courses for teachers to 
continually upgrade their skills. 

2.4.4 Extracurricular Activities and Curricular Integration: 

Problem: Limited range of after-school activities for holistic development. A disconnection between 
the curriculum and the island's economic activities. 

Solution: Leverage the unique environment of Nisí. Introduce activities like environmental clubs where 
students learn about local flora and fauna, sailing or fishing lessons in partnership with local fishermen, 
or traditional Greek dance and music lessons with community elders. Integrate tourism and agriculture 
into the school curriculum. Students can partake in projects like setting up mini-tourist information 
booths, learning basic hospitality skills, or understanding the agricultural cycle and helping with 
farming. This hands-on approach makes learning relevant and prepares students for potential future 
careers on the island, helping to alleviate the brain drain from the island.  

2.4.5 Community Integration: 

Problem: A gap exists between the school's activities and the island's cultural and economic life. 

Solution: Organize monthly 'Community Days' where locals share their crafts, trades, or stories with 
students. This could involve teaching traditional cooking, sharing island legends, or even basic lessons 
in trades like pottery or weaving. Organize regular events where students interact with tourists, 
perhaps sharing the island's history or traditions. Collaborate with local farmers to allow students to 
experience farm life, understanding the hard work that goes into producing the island's agricultural 
products. This bridges the gap between students and their community, making education more 
relevant and integrated. 

2.4.6 Access to Broader Educational Opportunities: 

Problem: Limited exposure to diverse career paths or higher educational opportunities. 

Solution: Collaborate with universities and professionals from the mainland to organize annual career 
days or workshops, either in person or via video conferencing. Given the influx of diverse tourists, 
organize sessions where visitors from various professions share their experiences and careers with 
students. This provides a broader perspective without incurring significant costs or needing to travel 
off the island and it exposes students to a myriad of opportunities outside their island. 

2.4.7 Conclusion 

While a rural school such as the fictitious Nisí Primary School faces a myriad of challenges, with a 
concerted effort from stakeholders, technological integration, and community involvement, it 
becomes possible to find solutions, these require a blend of infrastructural development, community 
engagement, and policy reform to ensure that rural students receive an education on par with their 
urban counterparts. 
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3 Issues for rural education: Conclusions from the LfE Call for Pilot Projects 
The Learning from the Extremes Call for Financial Support to Third Parties (FSTP) which was published 
in May 2022 as part of WP4 was used as the basis for further information collection with schools in 
rural and remote areas in 10 European countries. The results of this information collection provide a 
realistic and detailed picture of how rural schools define their own needs and requirements.  

3.1 The Learning from the Extremes sample of schools 

In total 329 schools submitted information through the Call for Financial Support to Third Parties. Of 
those 264 schools were retained on the basis of their location for a detailed analysis. It is important to 
note here that this number includes 141 schools, whose pilot project proposals were not selected for 
financial support under the Learning from the Extremes project, but who complied to the qualification 
for rural school. All 264 schools in this sample are situated in a local administrative unit or LAU that 
complies with the level 3 of degree of urbanisation in the NUTS 3 classification.  

3.1.1 Level 

The 264 schools can be divided in 3 school levels: Primary, Secondary and VET, in few cases schools 
combine both Primary and Secondary or all three levels (Primary/Secondary/VET). 3 out 4 schools are 
primary schools, and one out of three schools is a secondary school.  

 
Figure 1. The LfE sample of schools: level of education 

3.1.2 Population 

Altogether these schools represent 50.839 students and 6.500 teachers. The average school size is 193 
students and 25 teachers, the median however gives a better idea of the size of the schools: 104 
students and 14 teachers. The smallest school has 3 students and one teacher, the largest school has 
244 teachers and 1.972 pupils, demonstrating the fact that not all rural schools are small by definition. 
In fact there is only a very weak correlation between the size of a school and its distance from the 
nearest urban centre.  

The class size on average is 9 pupils per teacher, the median here is 8. The highest number of pupils 
per teacher is 27, the lowest is as low as one pupil per teacher.  
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3.1.3 Location 

An important indicator for rurality is the distance of the school to the nearest urban centre, an urban 
centre is considered a larger city with banking, shopping, health care, entertainment establishments, 
etc. The average distance is 30,17 Km, the largest distance is 164 Km. Distance should not be regarded 
as the only geographical indicator for rurality: in many cases remoteness is defined by accessibility, for 
example the availability of a safe and well-maintained road network, or the mountainous character of 
the region, or the fact that the school is located on a sparsely populated island with poor connections 
by boat.  

3.1.4 Access to broadband  

While almost all schools (99%) commented that broadband quality Internet access is available in the 
town or location, only 81% of schools responded positively to the question whether there is broadband 
Internet access effectively available in the school.  

The fact that broadband access technologies are effectively available in rural and remote areas is 
realistic and confirmed by the European Commission’s Digital Economy and Society Index Report 2022 
- Connectivity: several internet access technologies have become obsolete or are phasing out as newer, 
faster, and more reliable methods of connectivity have taken their place. Obsolete technologies such 
as dial-up modems, ISDN (Integrated Services Digital Network), early satellite internet connections, 
public WiMax and other early versions of fixed wireless, and broadband over power lines have almost 
everywhere in Europe been replaced or upgraded by means of new infrastructure. Only 4 Learning 
from the Extremes schools are using WiMax (2) or satellite of microwave.  

 
Figure 2. The LfE sample of schools: type of access technology 

Few schools refer to Internet access by means of the (National education and) research network 
infrastructure, this is especially the case in Croatia with CARNET. In these cases it was not specified 
which technology was being used but it can be assumed that this would be one of the three main 
technologies: fibre, xDSL or Cable.  
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The fact that so called broadband technologies are deployed does however not mean that the user is 
satisfied with the performance of these access networks.  

 
Figure 3. The LfE sample of schools: user satisfaction with access technology 

Of course qualitative expressions of satisfaction as in Poor, Moderate, Good, Very Good are subjective 
but they give a general impression. In order to quantify the quality of the Internet access in a more 
objective way, schools were also asked to measure the performance in a standardised manner using 
measurementlab.net tools. The results of this survey give some indication why over 60% of schools 
consider their connection as poor or moderate.  

 
Figure 4. The LfE sample of schools: access technology quality measurement 

Considering that on average schools have more than 20 computers in use for both teaching (accessible 
for teaching staff) and learning (accessible to students in the classroom), it will come as no surprise 
that the network quality is considered insufficient, even though the access technology is theoretically 
speaking a broadband technology. It should be noted that there is no single standardised definition of 
broadband internet: providers, regulators or users have their own specific definition and criteria for 
what constitutes "broadband" based on factors such as minimum download and upload speeds. The 
EU has set some guidelines for what could be considered "basic broadband" and "ultrafast broadband" 
and according to the EU's Digital Agenda targets6, basic broadband is defined as having a minimum 
download speed of 30 Mbps, while ultrafast broadband has a minimum download speed of 100 Mbps 
or more. 

Broadband internet quality can be evaluated on the basis of download speed, upload speed, latency, 
and retransmission rate.  

 
6 European Commission (2010),  Communication from the Commission to the European Parliament, the 

Council, the European Economic and Social Committee and the Committee of the Regions: A Digital 
Agenda for Europe, COM(2010)245 Final 
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Download speed refers to how fast data can be transferred from the internet to your device, this is for 
example important for the use of online media but also for the download and installation of system 
updates. Download speed between 3 and 25 Mbps per connected person is considered satisfactory.  

Upload speed refers to how fast data can be transferred from your device to the internet, important 
for uploading large files to file sharing services or for participation in online meetings using Teams, 
Zoom or similar or for use of interactive applications. For a wired connection, a minimal upload speed 
of 5 Mbps per user is considered good as it can handle most uploading tasks.  

Latency is the time it takes for a data packet to travel from one point to another. Low to moderate 
latency (less than 50 msec) is considered sufficient for activities that require real-time responsiveness, 
such as online simulations and video conferencing. Moderate latency (between 50 msec and 100 msec) 
is still acceptable for most online activities, including web browsing, streaming, and general internet 
usage although that users may notice a slight delay, but it should not significantly impact their 
experience.  

Retransmission rate or packet loss rate is an essential metric in broadband connections. It represents 
the percentage of data packets that fail to reach their destination and need to be retransmitted. The 
importance of the retransmission rate lies in its impact on the overall performance and reliability of 
the broadband connection. The lower the retransmission rate the better the performance: a 
retransmission rate of less than 1% indicates a well-optimized and stable network connection. Above 
5% users will experience poor performance with noticeable delays and disruptions in various activities. 

A good broadband internet connection should have high download and upload speeds, low latency, 
and a low retransmission rate. These factors affect the overall performance and quality of an internet 
connection. Overall, the Learning from the Extremes survey with 264 schools of which 171 responded 
to this question, indicates that the connection quality is largely up to what is available at present in 
European countries and that rural areas are not necessarily underserved in that respect, but that the 
quality does not meet today’s requirements of the schools. This is acknowledged, and the European 
broadband targets foresee that all schools have access to Gigabit Internet Connectivity by 20257. Given 
the evolution of the effective bandwidth capacity in Europe, it remains to be seen if this ambition can 
be met, especially in rural schools, given that the rural infrastructure seems to be largely in place 
already. It indicates that telecom operators are having difficulty to keep up with the demand for 
bandwidth in all parts of their networks.  

 
7 https://digital-strategy.ec.europa.eu/en/policies/broadband-support 
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Figure 5. Broadband coverage in Europe 20208 

 
Figure 6. Broadband infrastructure in rural Europe 20208 

3.1.5 Availability of ICT in the classroom 

Good quality access to the Internet is one element of technology enhanced teaching and learning. 
According to the results of the Learning from the Extremes survey in this sample of rural schools the 
average number of teachers per PC available for teachers is 2,29. The average number of students per 
PC is 10,59. Note that this number may not include other devices such as tablets or the own devices of 
learners and teachers.  

In the survey we also sampled  

 the availability of laptops in the classroom: 41 % 

 the availability of interactive whiteboards: 47 % 

 the availability of interactive whiteboards in each classroom 17 % 

 
8 https://digital-strategy.ec.europa.eu/en/library/broadband-coverage-europe-2019  
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 the availability of microcontrollers for coding: 25 % 

 and the availability of text processing software: 78 % 

The numbers above also do not give any indication of state all this hardware and software is in; 
computers and essential peripheral devices such as network equipment but also related software can 
be outdated and worse unsafe. They may be no longer meeting the specifications required for the 
tasks they need to carry out, they can be contaminated with malware or worse, lacking up to date 
operating systems or other software, etc which can have a negative impact on the overall performance 
of the ICT services in the school.  

3.1.6 ICT support capacity in school 

The availability of digital technologies, hardware and connectivity are one part of the digital capacity 
of a school. Equally important is the availability of or access to competent personnel to use and support 
these technologies. It is one thing to be dissatisfied with the quality of the connections, of the 
hardware or the set up and use of the ICT hardware in school. It is another thing to be able to diagnose 
and remedy these situations and provide sustainable and continuous support. On the question if 
qualified IT support is available, the schools responded the following: 5 % of the schools responded 
that they have no qualified IT support at all. The other schools have at least one of the following:  

 

Qualified IT support is available Yes 

 in school: 45 % 

 in town: 40 % 

 at the urban centre: 28 % 

 remote support: 48 % 

 none of the above: 5 % 

 

3.1.7 Capacity building for teachers and school staff 

Finally the survey also asked the schools about their involvement in capacity building activities:  

61 % of schools replied that the school is part of a cluster, an association or a network of schools; 59 
% replied that the school is supported by a teacher training college, or a (regional) education centre 
for in-service teacher training or continuous professional development.  

37 % of schools have already carried out a SELFIE Assessment and 59 % of them have used other self-
reflection tools to assess the impact of projects and activities. 55 % of schools participate in regional, 
national or international collaborative projects like Twinning or Erasmus+.  
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4 Qualitative/summative assessment of pilot applications 
The applications for the Learning from the Extremes pilots, were assessed on a number of issues that 
were identified as crucial elements for the development of rural education in previous tasks. In this 
chapter we summarise the common concerns, as expressed by the applicant schools in their 
application forms.  

4.1 Use of ICT to overcome isolation. 

In Bulgaria, the majority of schools sees a role for ICT to overcome isolation, it was expected that this 
share would be higher, especially in rural schools, but it is assumed that not all school principals have 
a similar understanding of what isolation means, from a network point of view. 

In Cyprus, all 13 submitted proposals from schools mentioned the need to strengthen digital 
technologies as their main argument to participate in the Learning from the Extremes call of proposals. 
This was mainly noticeable in the description and presentation of the school’s vision. Inadequacy in 
technologies and unfettered internet access seems to have been the main reason they feel they are at 
a disadvantage compared to urban schools. This was much more pronounced in schools in the 
mountainous region of Cyprus. 

In Finland, smaller rural schools are being closed or combined with bigger schools in urban locations. 
One school that applied was located on an island and was fairly isolated from the mainland. 

In Greece, the majority of applications mentioned the issue of isolation and considered it very 
important to escape from strict geographical borders through the use of ICT. 

In Ireland, since the pandemic, rural schools' isolation has not had the same meaning as before when 
it comes to connectivity and capacity to connect. Technology under Learning from the Extremes was 
not prioritized as a way of overcoming isolation but seen as a means to enhance connectivity. 

In Portugal, practically all schools mentioned that they are isolated and that the lack of ICT during the 
pandemic was a big disadvantage compared to schools in urban areas. 

In Romania, almost all of the applications submitted from schools highlighted the importance of using 
ICT to overcome isolation. 

In Croatia, Italy and Spain schools generally did not mention the issue of isolation in their applications 
for the Learning from the Extremes project. 

4.2 Developing teaching strategies to improve cooperative distance education. 

ICT usage, distance learning methods in small group 

In Bulgaria, the greater majority of schools suffered from the Covid-19 pandemic situation, which 
revealed their unpreparedness for distance learning methods and practices.  

In Croatia, schools were mainly focused on classroom teaching rather than distance learning in their 
applications. 

In Cyprus, only a few proposals emphasized the need for teachers' professional and digital 
development to improve their pedagogy for distance, hybrid, or blended learning. Office365 is 
provided by the Ministry of Education to all teachers and students in public education, and large-scale 
training was provided to teachers during and after the pandemic to support them in integrating the 
TEAMS environment into teaching and learning. However, it appears that teachers still need more 
substantial and targeted training in learning design on how to integrate ICT. Another issue is that 
students have limited access to devices both at home and in school and mainly use technology for 
entertainment rather than for learning. The Learning from the Extremes project aims to encourage 
group work, allow teachers to diversify their teaching approaches, provide instruction that appeals to 
different types of learners, allow students to interact with the learning material, offer easy access to 
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online resources, and promote experiential learning. The objective is that each child will have an 
individual laptop available for use in all lessons, and Office365 apps will be heavily leveraged along 
with other applications. The project will also provide financial support for teachers to participate in 
programs, seminars, workshops, and conferences to develop their own digital skills in integrating 
digital technologies into the teaching and learning process. 

In Finland, professional development of teachers was very underrepresented in the application forms. 
There was a lot of talk about distance learning in the context of devices or network connections but 
not so much on the methods teachers use to execute the changes distance learning and teaching 
brings. 

In Greece, very few schools mentioned this issue as face-to-face education is preferred within schools 
and teachers who were forced to use ICT due to the pandemic do not choose to develop further 
distance learning methods for use in their small classes. 

In Ireland, developing teaching strategies to improve cooperative distance education is an aspiration 
of the CPD included in the applications but is not a stated priority in any application. 

In Italy, the proposed projects aim to enable the provision of essential tools to improve the quality of 
teaching in the classroom and to use innovative and inclusive teaching methodologies. 

In Portugal, all projects (except one) include several schools and plan to network with the schools 
involved in the project. Some projects rely on collaboration and cooperation between schools and even 
have common outcomes for different schools. 

In Romania and Spain, this issue was not addressed. 

4.3 Provide (online) access or guidance. 

To high quality learning and teaching materials, methodologies and support, with a special 
focus on resources for science, technology, engineering, arts and mathematics education 
(STEAM) 

In Bulgaria, a small majority of schools mentioned the lack of relevant digital resources as a problem. 

In Croatia, applicant schools referred to the importance of the availability of quality digital educational 
content, but they did not focus exclusively on the STEM field. 

In Cyprus, the vast majority of schools included in their proposals and budgets access to high-quality 
learning and teaching resources and content. A number of them require both learning content creation 
apps and all of them require guidance, training, and support for collaborative learning design, robotics, 
computational thinking, STEM, STEAM, VR, AR, 3D printing.  

In Finland, the requirement for access to content was quite underrepresented. The applicants didn't 
target any specific application, software or material. 

In Greece, access to materials, methodologies and support are considered crucial in many applications 
and applicant schools in remote areas rely on the project for that. 

In Ireland, Wriggle Learn is a major stakeholder offering CPD in a cohesive and synchronized manner 
to all participating rural schools. All aspects of STEAM are designed and provided by teachers and 
experts for teachers and schools. 

In Italy, access to quality STEAM materials and resources is a need that was described in all 
applications. 

In Portugal, resources for science, technology, engineering, arts, and mathematics education (STEAM) 
are identified as a need and a challenge and practically all schools refer that the equipment, they would 
like to get through the project should allow the use of digital manuals, educational software, resources, 
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apps, and games. Practically all projects talk about how Learning from the Extremes will allow them to 
develop projects in the STEM and STEAM area. 

In Romania, the need for access to high-quality learning and teaching materials and methodologies for 
STEAM education was apparent in almost all applications from schools. 

In Spain, schools that submitted applications are aware of how important it is for their students to 
obtain the necessary skills and abilities to develop in today's society, which is why working on STEM 
skills is one of their fundamental objectives. 

4.4 Improve the quality and quantity of the ICT environment in the rural schools. 

Provision of suitable broadband connectivity, access to networked devices, computers, local 
networking, peripherals, etc., appropriate software, reliable technical support and last but not 
least relevant training for all users and especially for teachers. 

This issue does turn out the most important requirement for schools in rural areas. Surprisingly enough 
the quality of the internet is not the main issue, where that was expected based on the results of the 
survey see p 16 above) but almost all schools are requesting support and funding for hardware in the 
first place: more and better computers, additional devices such as access points, smartboards, 3D 
printers etc. Training and support are mentioned but not as the main issue.  

In Bulgaria almost all schools applied for improvements in their ICT environment, which is a high 
percentage and considered logical as it was the major reason for their application. 

In Croatia all schools emphasized improving the quality and number of digital devices in their 
applications. About a third of schools want to train their teachers in the use of digital technology in 
teaching. 

In Cyprus Secondary schools are equipped with new desktop PCs mainly in computer labs, while 
primary schools have a small number of old and non-functional desktops. A small number of laptops 
exist in both primary and secondary schools but are mainly used for teachers and administration. 
Tablets are more used in primary schools, but these do not cover every class/student needs. None of 
the schools included peripherals like printers in their proposals, but almost all of them included at least 
one 3D printer to promote and include STEM, STEAM, engineering, PBL, and technology-oriented 
pedagogies. Robotics, VR, and AR are also getting very popular and were included in almost every 
proposal. Since the Ministry provides Office365 to all schools, they included other learning and content 
creation apps in their proposals. Training and troubleshooting support in secondary education is 
provided by ICT teachers and companies assigned by the Ministry of Education. In primary education, 
teachers require IT support, they included this in their budget. 

In Finland the most popular areas for investment among applicants are the quality and quantity of 
computers, iPads, smart boards, and WLAN access points. Schools usually have shared computers 
among all students, and teachers need to reserve devices ahead of time. The devices are often old and 
outdated, making it harder to update them or get IT support. Hence the demand for additional 
hardware.  

In Greece almost all applicants require improvement in all areas, with their current technological 
situation varying from poor to mediocre. This includes connectivity (especially in mountainous areas) 
and equipment, which is often technologically outdated and inadequate for their needs. 

In Ireland all applications prioritized this area with specific reference to the HECC models. Each school 
received €10,000 and the quality and quantity of the ICT environment is priority 1 in all cases. 

In Italy more and better equipment is mentioned in all applications submitted by schools. 

In Portugal all schools in the project need to improve their ICT environment. They didn't ask for better 
connectivity due to the restrictions to change imposed by the Ministry of Education, but they did 
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complain about their access to the Internet. The project is being used to equip schools and provide 
basic digital training. 

In Italy, Romania, Spain all applications focus on improving the quality and quantity of ICT solutions. 

4.5 Teacher training in general and specifically learning from peers. 

The common goal among these countries is to improve the digital skills of their teachers through 
collaboration among colleagues, the formation of project teams, and participation in training 
programs. Some countries have established peer learning and mentioned it in their proposals, while 
others have underrepresented professional development of teachers in their applications. 

In Bulgaria 33.33% of schools applied for support for teacher training. Most teachers in the applicant 
schools are at identical ICT levels and they do not much knowledge to exchange. One of the key issues 
for rural schools is that physical isolation also is reflected in a decreased number of friends and 
colleagues with higher ICT skills and teaching practices.  

In Croatia also about one third of schools want to train their teachers in the use of digital technology 
in teaching. Some schools intend to try and improve their teachers’ digital skills through collaboration 
among colleagues and through the formation of learning teams or peer groups. 

In Cyprus the majority of primary teachers seem to be highly trained, while secondary teachers seem 
less trained and have higher needs for training. Schools participating in CPI’s Programs like Innovative 
Schools or Professional Learning Program have established peer learning. 

In Finland professional development of teachers seems under-addressed in the applications. However, 
there were a few examples of how teachers already learn and support each another in the workplace, 
such as through networks of schools where each school has at least one teacher who is willing to 
participate in the project and distribute relevant information to the rest of the staff. 

In Greece many of the teachers who participate in the project have mentioned this area in their 
application. 

In Ireland all applications prioritized this area with specific reference to CPD and peer-to-peer 
learning/mentoring. Teacher training is offered to all schools and all teachers for free by their main 
expert stakeholder. 

In Italy participant teachers will be trained in the project so that they in turn can train other teachers 
from their schools now and in the future to exponentially expand the project's impact. 

In Portugal teachers need Continuous Teacher Training to progress in their careers, but for teachers in 
isolated areas like the schools in the Learning from the Extremes projects, it is a huge effort, and the 
cost is high. They also don’t have a huge variety of courses available. 

In Romania and Spain most proposed projects mentioned activities that foster communities of practice 
for teachers and learning from peers. 

4.6 Networking amongst practitioners. 

To exchange teaching practices, to complement (competence) gaps and to train teachers. 

The objective of most participating schools is to improve the exchange of knowledge and best practices 
among teachers through the creation of communities and networks of schools with similar 
geographical characteristics. Some countries have highlighted the need to join a teacher community. 

In Bulgaria a minority of schools mentions networking among practitioners, for the same reasons as 
above under 4.5. 

In Croatia also smaller number of schools mentioned the importance of networking with practitioners. 
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In Cyprus some schools highlighted the need to join a PLC of LEARNING FROM THE EXTREMES teacher 
community in addition to other similar groups already joined. They plan to co-organize get-together 
days with other schools in remote areas to transmit and exchange knowledge and experiences from 
the implementation of the project, and to organize and participate in online meetings with other 
schools and teachers to exchange experiences. 

In Finland applicants were describing how to include the local community in the proposed project, they 
usually mentioned other schools in the municipality and how they could share knowledge, practices, 
and devices with them during and after the project. 

In Greece many applications mentioned the need of teachers to exchange materials, best practices, 
and learn from their peers. The creation of a community with schools with similar geographical 
characteristics is considered very valuable. 

In Ireland networking among all applicants was seen as a positive and important add-on to their 
application to exchange best teaching practices, complement competence gaps, and enhance CPD. 
Learning from the Extremes Ireland has appointed one national stakeholder to provide focused, yet 
uniquely individualized CPD and access to materials to all schools and teachers, bridging gaps nationally 
and individually in rural schools. 

In Portugal several projects refer to the fact that they have teachers in their cluster of schools that can 
help and train other teachers. They already turn to teachers from the school to train others, so they 
don’t have to find a training course far away. 

In Romania some projects described how they would build on networks of teachers and schools to 
address gaps in teachers’ competences. 

In Spain Collaboration and exchange of practices came up in almost all applications. 

In Italy this issue did not come up in the applications. 

4.7 Support teachers and school staff in their (continuous) professional development. 

With an emphasis on digital learning and teaching competences and skills. 

In Bulgaria 75% of schools applies for support in continuous professional development, with an 
emphasis on digital learning and teaching competences and skills. There is a distinct perception that in 
the dynamic times at present, the need for continuous professional development is key for personal 
and community prosperity and that ICT is at the cutting edge of this competitiveness. 

In Croatia schools usually have a practice of organizing courses at the school level in which colleagues 
transfer their knowledge and experience to others. 

In Cyprus support for teachers and school staff in their (continuous) professional development is their 
main issue and concern. Schools have included CPI, Universities, and private sector training institutions 
in their proposals to facilitate and accelerate teachers' professional development, especially on digital 
teaching and learning, focusing on learning design with digital technologies. 

In Finland applicant schools sometimes mentioned how they want to invest in general training of 
teachers, with an emphasis on digital learning and teaching competences and skills. Mostly they intend 
to seek help from inside the school, from other teachers who consider themselves to be good at digital 
technology or at least adapting information from technology providers and instructions. 

In Greece many applicant schools mention the need to be supported and suggest ways to be educated 
through the project. 

In Ireland all applications prioritised this area with specific reference to CPD as necessary to enhance 
21st Century skills and teaching and learning competences. 
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In Italy the development of digital learning and teaching competences and skills is of primary 
importance in the applications. 

In Portugal all schools had to develop an Action Plan for the Digital Development of Schools a few years 
ago, and teachers were obliged to have digital training courses that were prepared by the Ministry and 
replicated all over the country, including isolated regions. 

In Romania in all applications the importance of continuous professional development for teachers 
was manifested. The schools describe how the proposed projects would benefit the development of 
skills and competences of participating teachers. 

In Spain the teachers’ continuous professional development is of primary importance in all 
applications. 

In conclusion, the text describes the efforts of several European countries to support teachers and 
school staff in their continuous professional development, with an emphasis on digital learning and 
teaching competences and skills. The common goal among these countries is to provide continuous 
professional development for teachers through courses, training programs, and learning from peers.  

4.8 Connecting with Institutions for Higher Education and Teacher Training Colleges. 

In Bulgaria only one school is interested in connecting with Higher Education Institutions or Teacher 
Training Colleges. Most schools involved are primary schools and connecting with higher education 
institutions still seems not quite relevant to them. 

In Croatia cooperation with the higher education sector was not present in the school applications. 

In Cyprus all proposals included CPI as the main training provider. A number of the schools are 
connected to local universities and research centres, and 4 of the 5 selected schools have established 
a “cooperation protocol for their Learning from the Extremes project” with one or more of these 
institutions. 

In Finland only a few applicants mentioned ways to connect and cooperate with higher education 
institutions in their project. Local civic colleges however were always mentioned as part of connecting 
with the local community. 

In Greece this issue is mentioned by a few schools which are already connected with Higher Education 
Institutions (Universities), and which aim to continue their cooperation through the project. 

In Ireland no cluster has expressed an intention to link with Teacher Training Colleges. Their main focus 
is the link with their regional Education Centres, which are tasked to support teachers at all levels of 
their professional lives. Therefore, connecting with Institutes of Higher Education is not deemed 
necessary by all applicants. 

In Italy the proposed projects highlight the importance of connecting with Institutions for Higher 
Education and collaborating in developing activities that address the needs of their students. 

In Portugal there were no mentions in the pilot projects, a few applications mention the support from 
nearby Polytechnic Schools. 

In Romania some applications mentioned the importance of connecting with institutions for higher 
education and collaborating in creating innovative activities. 

In Spain all applications noted the importance of connecting with Higher Education Institutions, 
Teacher Training Colleges, and regional teacher training centres. 

4.9 Improve leadership capacity (instructional; transformative; distributed). 

Most schools did not mention the development of leadership competencies in their applications. 
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In Bulgaria very few of schools applied for improvements in leadership capacity. Most schools do not 
seem to understand the leadership potential of ICT and its role as a management game-changer for 
mobilizing the local community and encouraging social development. 

In Croatia, Greece, Italy, Portugal and Spain schools did not mention the development of leadership 
competencies in their applications. Leadership capacity does not seem to be associated with digital 
and technological development. 

In Cyprus only one out of the 13 school proposals mentioned leadership capacity. As far as the use of 
technology for managerial issues goes, secondary education already uses dedicated software 
management systems and primary schools use TEAMS to manage school and personnel. However, 
almost none of the schools included the need for improvement of leadership capacity in their 
proposals. 

In Finland leadership capacity was not mentioned at all in the applications. It is considered an integral 
part of the professional development of teachers in the HECC-model, but since there were no direct 
questions about this in the application form, it was quite hard to assess this. Apparently, it was an area 
that the applicants didn’t consider to be the most important one or they felt like they already mastered 
it. 

In Ireland the vast majority of applicants outlined their need for instructional, transformative, and 
distributive leadership capacity, but as rural schools with limited opportunities to avail of external 
resources due to geographical issues, online is stated as a means of overcoming some distance 
obstacles. 

4.10 Opportunities for personalised and inclusive learning. 

In Bulgaria one out of four schools applied for opportunities for personalized and inclusive learning. 
The relatively small percentage is explained by the low penetration of hardware equipment among 
students, with the 1:1 model being just wishful thinking for most schools. 

In Croatia one school mentioned that it has more than an average number of children with special 
educational needs and that participation in this project would help them in providing support to 
students. 

In Cyprus almost every proposal mentioned or implied the added value of digital e-maturity of the 
school for personalized and inclusive learning, by using different types of technologies. The different 
types of content and differentiated learning design that they are proposing to access and get trained 
on supports their arguments for inclusive, personalized, and different styles of learning. 

In Finland possibilities for personalized and inclusive learning can increase through device investments 
since they can provide access to different kinds of learning environments and learning materials. 
However, the interest in new devices was rarely linked to inclusive learning. Applicants wanted new 
computers because the previous ones were old and outdated and there were not enough devices for 
everyone. 

In Greece some schools located in areas with immigrants mention the issue of inclusion in their 
suggested action. It is also mentioned by schools regarding students with special needs who will be 
helped through the use of ICT in their learning processes. 

In Ireland all applications prioritized this area with specific reference to personalized and inclusive 
learning as necessary to enhance 21st Century teaching and learning and self-development. 

In Italy the provision of innovative and inclusive learning opportunities is focal in the applications. The 
schools note that they intend to provide itself with instrumental supports useful for bringing didactics 
also into the homes of students in the event of suspension of in-presence teaching and learning 
activities. 
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In Portugal practically all pilot projects refer to personalized and inclusive learning. They specifically 
refer to students who don’t speak Portuguese as a native language (immigrants), have low socio-
economic backgrounds, are completely uninterested in learning at school, or have special needs. They 
included specific equipment for inclusion purposes in their budget. 

In Romania most applications disputed that considering the heterogeneity of the classes, ICT offers the 
possibility of creating and presenting work documents adapted to the different needs and rhythms of 
the students much easier. 

In Spain the school applications present activities that make effective use of ICT tools and services to 
be purchased in order to provide personalized and inclusive learning. 

In conclusion, some schools have mentioned the issue of inclusion in their suggested action, while 
others have mentioned how investments in new and additional devices are more important or 
effective to increase possibilities for personalized and inclusive learning. 

4.11 Creating an effective learning method in the multilevel classroom. 

Management of the multilevel classroom. 

The responses to this issue are obviously highly dependent on the presence and number of multilevel 
classrooms in each country sample. Some countries have mentioned how the equipment from 
Learning from the Extremes will be used to help teachers personalize learning for students in multilevel 
classrooms, while others have not mentioned the issue as crucial in their applications. 

In Bulgaria only one school applied for creating an effective learning method in the multilevel 
classroom and managing the multilevel classroom. The low percentage is due to the lack of multilevel 
classrooms in most of the selected schools. 

In Croatia and Italy not a single school mentioned the multilevel classroom. 

In Cyprus several schools aim at creating an effective learning method in the multilevel classroom and 
at managing the multilevel classroom. The proposals included in their arguments the added value of 
technology, TPD, and content to tackle multilevel educational needs.  

In Finland the devices that applicants were budgeting for were targeted at all students. Learning 
methods across the grades were rarely mentioned, and one of the reasons is how generally they 
described a learning environment or digital content they wanted to invest in. 

In Greece in the applications of remote schools in Greece, the majority of classes are very small and 
thus the issue of multilevel classroom is not mentioned as crucial. 

In Ireland schools are interested mainly in the hardware to enable and empower this aspect of multi-
level classes. Infrastructural enhancement was also seen as a means to engage other students at 
different levels to ensure a more fluid teaching system. 

In Portugal several schools have a low number of students and teachers, which leads to multilevel 
classrooms. They refer to the fact that the equipment from Learning from the Extremes will be used 
to help teachers personalize learning for students in multilevel classrooms. 

In Romania some schools discussed how today’s students learn differently and how their participation 
in Learning from the Extremes would assist them in catering to different needs. 

In Spain addressing different needs and levels in the classroom is an issue that resonates throughout 
the applications. 

4.12 Encourage more intensive involvement of schools in the local community.  

The interaction with and support from local stakeholders: parents, local authorities, 
businesses. 
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In Bulgaria all schools applied for more intensive involvement of schools in the local community, the 
interaction with and support from local stakeholders. Rural schools simply could not survive without 
close contacts with the local communities, which tend to be their natural supportive partner. 

In Croatia most schools described ways of achieving cooperation with parents, the local community, 
and entrepreneurs. 

In Cyprus one of the major important aspects of the proposals was the relationships, interaction, 
involvement, support, collaboration, and openness to and with stakeholders and the broader school 
community. All schools focused on how to do so, with plans to cooperate with community 
organizations such as the Community Council, the school board, the parents’ association, and the 
church. Students will interview members of both communities and post their findings on both the 
school's and the community’s home page for public access. The Community Council will help organize 
various activities open to people living in the village while the school is out of session. In cooperation 
with the Ministry of Education (Adult Learning Program), technology courses can be offered to middle 
and high school students and adults who want to improve their computing skills and take the ECDL 
exams.  

In Finland the most popular stakeholders from the local community to involve in the proposed project 
were the civic college, the local library and associations, and other schools in the municipality. Several 
applicants mentioned how they could lend the devices listed in the budget to other activities beside 
teaching and learning. These activities could include afternoons, different kinds of events and PTA 
usage. One of the schools said that their municipality uses the school facilities for all their community 
projects and events since they don’t have other big public buildings for sharing and projecting 
information, images, and videos, and having discussions with people.  

In Greece almost all applications encourage the involvement of schools in the local community through 
Learning from the Extremes. They consider it a great opportunity to open their school to the world, 
helping the local community and sharing knowledge and equipment with parents and anyone 
interested. 

In Ireland the whole-school communities play a vital and central role in all applications. Moreover, 
stakeholders and local providers and expertise are seen as key to the success of Learning from the 
Extremes in all applications. Rural schools depend on local communities and as such it played a crucial 
part in Learning from the Extremes applications to offer opportunities to the local communities to 
participate and engage. 

In Italy interaction with the local community is of primary importance in the applications. The local 
community will be actively involved in educational workshops both as support for activities and as 
reference and expertise in the project itself. 

In Portugal all projects refer how they are going to interact with and involve the community. There are 
projects that include workshops for the community, especially to teach basic digital competences. And 
there are schools that invite the community to contribute their knowledge to their project. 

In Romania all applications of schools in Romania highlighted the important role that the school can 
have in involving stakeholders and broader school community. 

In Spain also the proposed projects emphasise the interactions with the local community and the 
involvement of parents. 

In conclusion, the common goal among all schools is to involve the local community in proposed 
projects through cooperation with parents, local communities, entrepreneurs, civic colleges, libraries, 
associations, other schools in municipalities.  

4.13 Encourage clustering activities. 
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Between rural schools and other schools and institutions to improve and complement capacity 
in the rural schools. 

In Bulgaria almost half of the schools applied for clustering activities between rural schools and other 
schools and institutions to improve and complement capacity in rural schools. Since the majority of 
the applicant schools reside in quite remote areas. 

In Croatia the need to connect schools from rural and urban areas was not mentioned in the 
applications. 

In Cyprus also the need for cooperation/clustering has not been recorded in any of the applications. 
Nevertheless, the willingness of the schools to cooperate with other rural schools and other schools 
and institutions to improve their competencies was highlighted by every candidate school. 

In Finland clustering activities between other stakeholders were mentioned to some degree in the 
applications. Usually, schools describe how they could share knowledge and good practices with other 
teachers and schools. Devices will be shared among the schools when the applicant was a network of 
schools instead of an individual school. 

In Greece only the networked schools which submitted their application together seem to share 
clustering activities. 

In Ireland initially, there were already two major clusters of schools. Meanwhile other clusters have 
been formed. Networking among all applicants is seen as a positive and important add-on to their 
application to exchange best teaching practices, complement capacity, and enhance CPD. 

In Italy participating schools in the proposed projects will become training and information hubs that 
schools, teachers, pupils from other areas, and anyone can access who wants to try out new 
technologies in a school context in an open lab led by pupils and teachers. 

In Portugal schools are already clustered, there is already some kind of link between schools from the 
same cluster, as well as from nearby clusters. Learning from the Extremes is providing primary schools 
with the equipment so they can interact online. 

In Romania clustering activities between schools were proposed in some applications in Romania. One 
of the selected projects is a collaboration between schools. 

In Spain most applications encourage networking activities and collaboration between schools. 

Networking among all applicants was seen as a positive and important facility to exchange best 
teaching practices, complement capacity, and enhance CPD.  
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5 Conclusions 
In rural European regions, the teaching profession is gradually undergoing a transformation due to the 
presence of technology in education. Wherever technology is readily available, teachers are required 
to adjust their teaching approaches, incorporating a variety of resources aligned with the curriculum 
and assessment. Furthermore, they must engage more actively with students and parents. The COVID-
19 pandemic expedited this change in rural education. 

Despite the progress, many rural teachers still face challenges, such as limited access to suitable 
technology and the necessary infrastructure. Moreover, they hold diverse attitudes towards the value 
of technology and their own ability to effectively integrate it to improve student achievement. 
Inequities in technology adoption and support persist, impacting the quality of education in rural areas. 

While some rural teachers are fortunate to receive adequate and sustainable professional 
development, they often lack sufficient involvement in decision-making processes concerning 
technology integration in education. Government efforts in developing competence frameworks and 
complementary tools to guide investments in teacher professional development may not always reach 
rural educators effectively. 

Success in improving technology integration in rural education requires collaboration with a wide 
range of educational practitioners, particularly those working in rural settings. Involving rural teachers 
from the outset of policy development is crucial, as their experiences and perspectives are vital for 
creating policies that are well-received and effective. To bridge the digital divide and enhance 
technology adoption, ongoing, school-based professional development is essential for rural teachers. 
These programs should offer hands-on experiences and foster opportunities for rural teachers to share 
their experiences and best practices with their peers. Empowering rural educators through effective 
professional development will ultimately lead to a more inclusive and technology-enhanced education 
experience for rural students across Europe. 

From the research we undertook in the tasks T2.1: Scanning the Horizon, T2.2: Defining Obstacles and 
Enablers, and T2.3: Needs Analysis Study Implementation, we distinguish three broad categories of 
requirements.  

5.1.1 Organisational requirements:  

a) Rural schools need effective information and communication, not only with the education 
authorities but also with other education stakeholders such as training and research 
institutions and with other schools, in order to be able to exchange experiences and capacity, 
especially in rural areas where isolation can be a risk for development and innovation.  

b) Rural schools need adequate funding and resources to ensure that they have equal access to 
the necessary tools and content.  

c) Collaboration among rural schools, governments, and other stakeholders should be 
facilitated, encouraged and supported to ensure that resources are distributed and used 
effectively and adequately.  

d) Rural schools need leadership and governance to ensure that they have the support they 
need to implement changes effectively. 

5.1.2 Technical requirements 

ICT is now being used to some extent in all schools, rural as well as other. These technologies however 
bring not only many advantages and opportunities but also serious challenges. Both sides of the coin 
are particularly important in rural schools because of the geographical and remote nature of these and 
the apparent lack or shortage of provision of services comparted with urban areas.  
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a) Rural schools require access to high-speed internet and reliable technology infrastructure, 
including hardware and software, to facilitate online learning, access educational resources 
such as online labs or VR, enhance teaching methods, enable remote communication, 
prepare students for the future, and bridge educational gaps. Also, teachers require such 
access in order to communicate with the education authorities but also with other education 
stakeholders such as training and research institutions and with other schools and to take 
online training and capacity building. While the basic underlying technology is available in 
almost all parts of Europe, even rural and remote areas, there is a performance gap in 
remote areas due to the lack of networking capacity and investment downstream.  

b) Technical support and maintenance are essential to ensure that equipment is up-to-date and 
functioning properly. Especially in rural and remote areas this can be a challenge, as 
expertise may not be available in short term. A Romanian rural school received a grant for 
digital equipment, however, when a software problem arose, the nearest technical support 
person was a hundred kilometres away. Critical communal services such as education (but 
also health care and public administration of course) require localised tech support. 
Technical failures, out of date systems and services are a risk for whole school ICT services 
and they can bring their performance down. Malfunctioning or outdated equipment can lead 
to frequent disruptions in the learning process, causing delays and hindering students' ability 
to access educational resources. And finally, but importantly lack of proper maintenance may 
widen the digital divide, leaving students in rural schools with inferior technology skills 
compared to their urban counterparts.  

c) Appropriate security measures are required to protect sensitive information and data. 
Outdated software and insufficient security measures can expose the school's network and 
data to cybersecurity threats, risking privacy breaches and data loss. 

d) Scaffolding measures such as reliable power sources are essential for consistent use of 
technology. For example: some rural Greek schools have begun installing solar solutions to 
ensure uninterrupted power, particularly during the hot summers when power outages are 
not uncommon. In Finland, where winter conditions can be extreme, some schools have 
started to develop offline modes for their digital platforms to ensure continuous learning 
even when online systems go down. 

5.1.3 Pedagogical requirements 

In rural and remote areas, it is common to find two broad categories of teachers: there are the older 
teachers that have always lived in the community and that stayed there to teach. Then there are young 
novice teachers, who are sometimes encouraged (with incentives) or even sent out to teach in rural 
schools, often in places where there is no other teacher available. Very often, these teachers by the 
isolation of their location, miss important interactions with peers or professional development 
opportunities, resulting in stagnation of their teaching competencies. Rural teachers require therefore:  

a) More opportunities and encouragement for professional development to ensure they 
(continue to) have the skills to effectively use educational tools and content, to update and 
innovate these continuously. 

b) Curriculum development and alignment to ensure that educational tools and content are 
integrated into classroom instruction and are in line with the teaching and learning 
requirements even when they change over time.  

c) Ongoing assessment and evaluation to ensure that their skills and competences as well as 
the educational tools and content they are using are effective and meeting the needs of 
students and accord with the learning goals and objectives of the community and society. 
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Overall, increasing access to educational tools and content in rural schools requires a comprehensive 
and coordinated approach that addresses organizational, technical, and pedagogical needs. 

5.2 The Learning from the Extremes Project: Piloting potential solutions to the challenges 
of rural schools in Europe 

Through its small pilot projects the Learning from the Extremes is piloting and validating responses and 
actions that aim at supporting European schools in rural and remote areas to overcome these 
challenges. In their proposals schools were invited to address very specific issues and challenges that 
they met in their own contact and to propose practical solutions.   

Through workshops which involve all stakeholders, a number of good practices are extracted. These 
good practices are a reflection and practical response on the specific needs and requirements that are 
experienced in the rural and remote education communities. These practices are organised in a 
structured scheme reflecting largely the needs and requirements summarised above. These 
dimensions, a result of the earlier collaboration between work packages 2 and 3,  are represented in 
the Deliverable D3.3a: “Best Practices Inventory”9 and are as such a bottom up definition of the needs 
and requirements as they are perceived by the stakeholders:  

1) Availability of ICT tools and applications (digital technology equipment; network requirements; 
access to content) 

a) Availability to digital technology equipment 
b) Network requirements 
c) Access to digital educational content 

2) Professional development of teachers 
a) Professional development 
b) Teaching and learning 
c) Assessment 
d) Empowering learners 
e) Facilitating learners’ digital competence 

3) Leadership (instructional; transformative; distributed) 
a) Instructional leadership: cantered around the school principal, top-down. 
b) Transformative leadership: fostering capacity building and personal commitment to 

organizational goals, effort and productivity 
c) Distributed leadership: based on peer interaction and collaboration, horizontal, results 

in shared ownership. 
4) Opportunities for personalized and inclusive learning 

a) Differentiation for personalized learning 
b) Differentiation for inclusive learning 

5) Connection with local/regional stakeholders 
a) Clustering/sharing of resources with other schools/organisations/actors. 
b) Cooperating for the production of resources 
c) Participation in European/national projects with other stakeholders 

6) Opportunities for community learning 

The good practices that are a result of or adopted in the Learning from the Extremes small pilots are 
demonstrations of how rural schools are responding to one or more of these requirements and finding 
solutions to overcome or mitigate these, in a concerted effort involving stakeholders, technological 
providers, and the community, showing that it's possible to bridge the educational divide. 

 
9 Deliverable D3.3a: “Best Practices Inventory” 

https://www.learningfromtheextremes.eu/files/Dissemination_Files/LfE_D3.3a_Best%20Practices%20In
ventory.pdf  
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