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Executive summary

In D7.1, the methodology for assessing the impact of the LfE projects on the participating schools was

presented. In D7.2, a set of assessment tools and indicators for the evaluation of the pilot schools’

development were proposed. In this deliverable (D7.3), we will report on the findings from this evaluation.

Document Summary
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Chapter 1 introduces the objectives of WP7. We refer to 6 original objectives outlined in the LfE
proposal and how they are used as ‘measures of success’ for the impact assessment.

Chapter 2 presents a brief overview of the methodology and the instruments used. We present the
metrics utilized to provide evidence of ‘distance travelled” in terms of the school’s digital
transformation, and why they were chosen. This will be a relatively short introduction to the
instruments, as they are already described in more detail in D7.2.

Chapter 3 describes the high level results from the data gathered through the evaluation tools,
including the school Self-Reflection Tools, teacher questionnaires, student questionnaires, teacher
interviews and data from other sources. Here we present some high level trends and interesting
insights from the data, while also delving deeper into themes and insights directly from the teachers
at the heart of the LfE project.

Chapter 4 presents case studies from 10 schools that participated in the LfE project, one school from
each participating country. These schools were selected in order to provide an effective
representation of the 123 schools within the project. These case studies provide a richer context to
the higher level data presented in section 3.

Chapter 5 discusses the results and presents lessons learned and recommendations for further

exploitation of the project results. These findings will inform the Rural Innovation Map in WP8 (D8.2).

ndings and Recommendations

123 school took part in the LfE project across 10 countries. Each school purchased various types of
technology using LfE funding, which they then implemented in their schools.

Quantitative measurements indicate that schools have undergone an improvement in openness,
innovation, and e-maturity. Improvements in teacher development and student engagement have
also been measured.

Teachers describe positive impacts of the technology at various levels, from the student level right
up to the community level. Schools have been more involved in the community and technology has
become a positive influence in cultural as well as pedagogical terms.

All recommendations based on the findings from the impact assessment can be found in Section 5.
Stakeholders at various levels, such as policy makers, national coordinators, educators, and
researchers should review these findings, in particular the recommendations for the development of
a rural innovation plan. This plan is further described in report D8.2.
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1 Introduction

In D7.1, the six objectives of the LfE project were outlined. Based on these objectives, the key performance

metrics and the overall philosophy of the project, the impact assessment presented in this deliverable will

seek clear evidence of ‘distance travelled’ in terms of the digital and innovation transformation of the LfE

schools. Each objective itself raises questions about ‘distance travelled’ and will form the basis for the

assessment instruments. Associated with each objective are examples of questions we could ask and seek to

answer. These questions will form the basis for evaluation indicators, which can be measured through the

various proposed instruments. These objectives and the associated questions are presented in Table 1.

Table 1: LfE Project Objectives

Objectives

Associated Research Questions

Objective 1: Connect
Students

R R
L X X4

R
o

R
L4

Did students feel more connected?

What did the technology mean to them?

How did technology improve their ability to connect with other students
and learning content?

Was the improved quality of learning born out in the student assessment
metrics (exams, grades etc.)?

Objective 2: Develop
Teachers

2
L X4

R
o

How far did teachers come in terms of their own professional
development?

Did their attitude to technology change?

Did they change learning content or teaching styles based on the digital
transformation?

What kind of training did teachers find most beneficial?

Objective 3: Saving
time

R
o

R
o

R
L4

Does the use of digital tools free up time?

How does the use compare to what was in place before in accordance
with time needed (for example in a previous research project the school
had to use the local library but now could use internet resources at
school)?

How is saved time utilized (what do they do with any extra time they
have)?

Objective 4: Access
to digital tools

R
o

R
%

R
%

In what areas was technology used effectively and where can the school
improve?

Does the school have a vision for how it wants to use technology, and if
so, do staff and students know what it is?

What kinds of tools did schools use?

How accessible were these tools?

Learning
from
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What worked and what didn’t work?
How was the onboarding?
Did it cause satisfaction or frustration?

Objective 5: More

Did teachers perceive a change in quality in their own teaching?
Was change in quality born out by key metrics in the classroom?

quality teaching
< Were staff able to connect with our partner schools (with similar or
complementary innovation profiles) to help close the gap in access to
high-quality teaching?
N < Were teachers able to connect to fellow educators and share teaching
Objective 6:
, excellence with professional support in the classroom, the school and the
Professional support

region?

Learning
from the
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2 Evaluation Methodology

In this section we describe the tools used, how they were implemented and how data was analysed for each
instrument.

2.1 General Methodology

In D7.1, a high-level assessment methodology was outlined. This methodology used the 6 LfE project
objectives as its basis. The stakeholders were defined along with the key metrics associated with them.
Finally, a battery of instruments was proposed which could be used to measure these metrics. This approach
is illustrated in Figure 1.

LfE Objectives Stakeholder Layers What we can measure... Instruments

School Leader/

. School E-Maturity Self-Reflection Tool
Connecting students Management Level

School Innovation )
Community Level School Reporting

Developing teachers
School Openness to Technology

Classroom Level Interviews and Focus Groups

Engagement with LfE Project

Saving time » .
Workshops (Vision v Practice)
Teacher Level
Vision for Classroom Technology
Use
School Dissemination

Access to digital tools Student Level (Implementation Experience)

Teacher Development and Self-

Efficacy

Community Portal Interaction

Experience with Technology

More quality teaching

Teacher Experience
Attitude to/Understanding of Questionnaires
Technology

Professional support Student Experience
Student Engagement Questionnaires

Figure 1: Impact Assessment Methodology

The following section details each of the instruments that were used to collect impact evaluation data.

Learning
from the
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2.2 Self-reflection Tool

What is it? The self-reflection tool (SRT) is an online tool which allows stakeholders to reflect on their
openness and e-maturity in terms of innovation and digital transformation, by marking their response to
various statements. The SRT is based on the previously validated OSOS SRT and R4C SRT.

Why is it being used? The SRT provides a validated and robust pre and post measure of a pilot school’s
‘distance travelled’ in their digital transformation journey, particularly with regard to openness level and
innovation status. The use of the tool as an instrument will cover a number of indicators which were
previously used in the OSOS and R4C projects, which are both closely aligned with the objectives of the LfE
project.

Who is it targeted at? The SRT is targeted at a school representative who is in the best position to answer
the items related to the status of the school across the 24 areas at the three levels of the instrument. The
same representative filled out both pre and post measures.

The SRT as a means to Measure Impact on Participating Schools

The effort during the period of the project was to gather all the needed information from the participating
schools before they start their activities (pre-measurement) as well as just after they finished their
interventions (post measurement). This was mainly the use of the LfE Self-Reflection Tool in order to identify
their status and growth between the 2 measurements.

By focusing on three identified areas of ‘growth’ — school management, school process and teachers’
professional development— the specific instrument is offering the opportunity to the school community
stakeholders to describe in detail the current situation in their school while at the same time they are able to
translate the findings to specific recommendation for future actions and development. More specifically the
tool aims to support the school heads to identify the status of their school in the following key areas (levels
of openness level, innovation status and e-maturity):

¢ Management: The aim of the instrument is to assess the vision, the leadership of the school
community key stakeholders towards the adoption of a change culture towards openness, innovation
and e-maturity (Earley, & Greany, 2017; Hobbiss et al. 2019) and the overall innovation potential of
the school community (George, & Desmidt, 2018) and to highlight the appearance (or not) of the key
factors that can catalyse the cultural changes (e.g. coherence of local or national policies, development
of a shared vision and understanding, development of motivation mechanisms and specific plans for
staff competences, school autonomy). This section of the instrument includes a step-by-step approach
for the school heads to define a root of development and to locate the current position of their school
in the innovation journey. (Above citations are included in D7.2)

Process: The aim of this section is to identify which processes are already in place in the school
community and which must be further developed. The instrument is sensitive in highlighting the
processes and the mechanisms like a) the operation of collaborative environments and tools (for
content co-creation and sharing), b) how many members of the school community are using them
regularly, c) adjustments with the curriculum that allow for the implementation of open school
activities (as defined in previous section), d) parents and external stakeholders’ involvement in the

Learning
from
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open school and innovation activities and e) procedures in place that are offering opportunities to
reflect and debate, communication and feedback mechanisms).

¢ Professional Development: The aim of this section of the instrument is to assess to what extent
teachers and school staff engaged in the open schooling approach, their engagement in innovation and
e-maturity approaches, have a holistic view of science, scientific research and major scientific
developments (Harris & Tassell, 2005; Sotiriou et al., 2016).

For each one of the above-mentioned levels, the tool asks raters (those filling it in) to reflect upon 8 task-
specific statements (24 statements in total, see Table 2).

In our methodology and while we were developing the Self-Reflection Tool, we choose to use a form of a
task-specific rubric (the full rubric will be included in the D7.3). Task-specific statements function as “scoring
directions” for the person who is grading the work. Because they detail the elements to look for in a
participant’s answer to a particular task, scoring participants’ responses (in our case schools) with task-
specific statements is lower-inference work than scoring participants' responses with general rubrics. For this
reason, it is faster to train raters to reach acceptable levels of scoring reliability using task-specific rubrics for
large-scale assessment. Similarly, it is easier for school heads to apply task-specific rubrics consistently with
a minimum of practice (Brookhart 2013). Rubrics has been tested for their validity as an assessment tool (self-
assessment as well) for peer groups of participants (Hafner & Hafner, 2003).

Table 2: The 8 items in each one of the 3 levels of change, 24 task-specific items in total.

Management Level Process Level Teacher’s Professional

Development Level

1 | Vision and Strategy

School Leaders and Teachers
Shaping Learning Systems

Teacher Awareness and
Participation

2 | Coherence of Policies

Creating an inclusive
environment

Setting Expectations

3 | Shared Vision and
Understanding

Collaborative environments
and tools (co-creation, sharing)

Professional Culture

4 | Education as a Learning
System

Implementing Projects

Professional Competences,
Capacity Building and Autonomy

5 | Responsible Research,
Reflective Practice and
Inquiry

Parents and external
stakeholders’ involvement in
school’s activities/projects

Leadership Competence

6 | Motivation Mechanisms

Reflect, Monitor, Debate

Collaborative learning (mobility
actions)

Learning
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7 | Plans for Staff Competences Learning Processes adaptation | Collaborative learning (ICT
Competences)

8 | Communication and Established collaboration with | Use and reuse of resources
Feedback Mechanism local, national institutions

For each statement in each level the school head or the school representative can choose one statement that
corresponds to the actual situation of the school at the specific time. Each statement corresponds to a school
typology, according to the school’s readiness to adapt an innovation culture. The four school typologies that
are presented in Table 3. Schools, according to their statements, will be characterized according to their
openness status to four categories: Enabled, Consistent, Integrated or Advanced.

Table 3: The four school typologies according to the openness and innovation characteristics

ENABLED CONSISTENT INTEGRATED ADVANCED
Schools that are at an Schools that have Schools that have Schools that are
initial stage of achieved a certain level | achieved a high degree | considered rather
incorporating of innovation and of innovation and extreme cases of
educational innovation | openness through openness and they have | schools that offer a
in the classroom and specific measures, already established glimpse to the open
beyond educational ICT tools, cooperation with school of the future

best practices, CPD, but | community

they still consist isolated | stakeholders and other
cases without a network | external partners

of other schools and
external partners to
facilitate the process

After the completion of each one of the required sections of the self-reflection tool, the school representative
gets a report that includes the answers in each one of the sections as well as the results of the reflection
process. The status of the school could be Enabled (25% as the minimum of the selected scales — starting
point for a school unit), Consistent (scores between 26-50%), Integrated (scores 51-75%) or Advanced (scores
76-100%).

For the school units there was also a short guide developed and provided in order to support them
(https://srt.learningfromtheextremes.eu/files/LfE_SRT Short Instructions 28 12 2022 EN.pdf).

2.3 Teacher Questionnaire

What is it? This instrument interrogates a teacher’s relationship with and use of digital learning technology
(general or specific technologies), as well as their sense of development, and their sense of self-efficacy. The

Learning
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guestionnaire is based on a previously conducted longitudinal school study in Ireland, and the sub-scales are

based on previously validated instruments, including:

>Teacher Development (Pipere and Lepik, 2013)

>Teacher Self-Efficacy (Tschannen-Moran and Hoy, 2001)

>Technology for Learning Frequency (Ravitz et al., 2012)

>V/iew of technology (Park & Ertmer, 2007)

>Confidence in Technology (Ravitz, 2012) (All full references included in D7.2)

The full list of sub-categories and items is presented in

Sub-Scale

Teacher
Development

Self-Efficacy

Use of
Technology

View of
Technology

Learning
from the

Items

| sometimes do not get cooperation from the people | work with

Necessary materials (e.g., textbooks, supplies, printing, library materials, multi-media

materials, etc.) are always available as needed by the staff
| prefer to have others assume responsibility
Teaching encourages me to be creative

| know that school management are ready to help me with classroom problems, should

they arise
| look forward to each teaching day

How much can you do to motivate students who show low interest in school work?

How much can you do to get students to believe they can do well in school work?
How much can you do to help your students to value learning?

How much can you support families in helping their children do well in school?
How much can you do to manage disruptive behaviour in the classroom?

How well can you establish a classroom management system with each class of
students?

How Often do you:

Ask Students to Use technology to work in a team (e.g., shared workspaces, email
exchanges, giving and receiving feedback, etc.)

Ask Students to Use technology to keep track of their work on assignments

Ask Students to Use technology to help to share information (e.g., multimedia
presentations using sound or video presentation software, blogs, podcasts, etc.)

Technology can provide instruction suited to individual student's needs
Technology use promotes student-centered learning and self-discovery
Technology can enhance my students' creativity and imagination
Technology can engage my students in collaborative work

My students can learn problem-solving more effectively with Technology
Writing is easier for my students when they use Technology

D7.3 Impact Assessment
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Confidence in
Technology

Sub-Scale

Teacher
Development

Self-Efficacy

Use of
Technology

View of

Learning
from

I am confident that | can

Use technology as an effective teaching tool

Use one digital device effectively during large group instruction

Develop effective lessons that incorporate technology

Use technology effectively to teach content across the curriculum
Overcome difficulties using technology in the classroom (time, scheduling,
accountability)

Manage the grouping of students while using technology as a teaching tool
Meet the challenges of technology integration

Table 4: LfE Teacher Questionnaire

Items

| sometimes do not get cooperation from the people | work with

Necessary materials (e.g., textbooks, supplies, printing, library materials, multi-media

materials, etc.) are always available as needed by the staff
| prefer to have others assume responsibility
Teaching encourages me to be creative

| know that school management are ready to help me with classroom problems, should

they arise
| look forward to each teaching day

How much can you do to motivate students who show low interest in school work?

How much can you do to get students to believe they can do well in school work?
How much can you do to help your students to value learning?

How much can you support families in helping their children do well in school?
How much can you do to manage disruptive behaviour in the classroom?

How well can you establish a classroom management system with each class of
students?

How Often do you:

Ask Students to Use technology to work in a team (e.g., shared workspaces, email
exchanges, giving and receiving feedback, etc.)

Ask Students to Use technology to keep track of their work on assignments

Ask Students to Use technology to help to share information (e.g., multimedia
presentations using sound or video presentation software, blogs, podcasts, etc.)

Technology can provide instruction suited to individual student's needs
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Technology Technology use promotes student-centered learning and self-discovery
Technology can enhance my students' creativity and imagination
Technology can engage my students in collaborative work
My students can learn problem-solving more effectively with Technology
Writing is easier for my students when they use Technology

Confidence in I am confident that | can

Technology Use technology as an effective teaching tool
Use one digital device effectively during large group instruction
Develop effective lessons that incorporate technology
Use technology effectively to teach content across the curriculum
Overcome difficulties using technology in the classroom (time, scheduling,
accountability)
Manage the grouping of students while using technology as a teaching tool
Meet the challenges of technology integration

Why is it being used? Given that LfE is a project aimed at increasing access to technology and assessing the
impact of technology in rural schools, it stands to reason that a more targeted assessment of teacher’s
attitude to technology, access to technology and frequency of technology use as well as their own sense of
development and self-efficacy might be required. These measures are also closely associated with LfE
objectives such as Objective 2: Develop Teachers, Objective 4: Access to Digital Tools, and Objective 6:
Professional Support.

Who is it targeted at? Teachers who are named as involved in the LfE project and their associated colleagues.
Teachers were instructed to send the survey to teachers involved in LfE activities or who will be using the LfE
technology. In this wat the survey was propagated to teachers.

How was it Implemented and Used? The teacher questionnaire was delivered through Google Forms to
increase response and return rate. The pre-assessment data was collected in January 2023 as schools were
receiving their funding and starting to acquire their technology.

How was the data analysed? Data cleansing/formatting was performed via Excel. Data cleansing tasks
included but were not limited to removal of unconsented participants, removal of duplicates, de-
identification of participants, handling of missing data, computation of numerical variables, labelling of
nominal/ordinal variables, categorising variables and matching of participants to pre-post surveys. The
approach to data analysis was determined by the research questions and sub-questions along with the data
type of the variables included in analysis. This approach was used for both teacher and student
questionnaires.

2.4 Teacher Interviews
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Why is it being used? Capturing primary data directly from the participants will allow for rich streams of data
and will allow for a number of research questions to be answered. This data will be used to corroborate data
from the quantitative measures. While final reports may be filled out by management levels in some cases,
talking to teachers directly in interviews ensures we are capturing the voice of the classroom teacher in terms
of the impact of the LfE project at classroom, teacher and student level. Teachers will also be more effectively
able to relate challenges faced at the classroom level.

Who is it targeted at? Classroom Teachers are the primary target participants for this instrument but also
school representatives involved in the LfE project (i.e., Principals and VPs)

How is it Implemented and Used: The intention of such a script would be to relate questions as much as
possible to the original project objectives.

How were the data analysed? A thematic analysis was conducted by a group of 4 researchers, with themes
grouped along stakeholder layers. The data analysis of the teacher interviews is outlined in Section 3.6.

2.5 Student Questionnaire

What is it? The student questionnaire captures various metrics related to students and their involvement as
a stakeholder in the project. In Objective 1 of the project, we seek to answer several questions, for example:
Did technology improve students’ ability to connect with other students, their teacher and learning content?
Did students improve their motivation or engagement to learn? Did students improve their relationship with
technology? We also see student motivation as a primary KPI in the project. The LfE student questionnaire
combined a number of validated instruments used in the Trinity Access Project, including:

>Active Student Engagement (Bundick, 2011)

>Student Voice (Bundick, 2011)

>Student-Teacher Relationship (Appleton, Christenson, Kim and Reschly, 2006)

>Confidence in Technology for Learning (Bray, Byrne & O’Kelly, 2020) (All full references included in
D7.2)

The sub-scales and questionnaire are presented in Table 5.

Table 5: LfE Student Questionnaire

Sub-Scale Items

Active Engagement | enjoy being at school

Questionnaire | like challenging assignments
School is boring
| enjoy participating in class

| learn new things that are interesting to me in school

Learning can be fun

Learning
from the

D7.3 Impact Assessment 18



Student Teacher My teachers are there for me when | need them

. . Adults at my school listen to the students
Relationship

Most teachers at my school are interested in me as a person, not just as a student
Overall, my teachers are open and honest with me

At my school, teachers care about students

| enjoy talking to the teachers here

. Students have a voice in decision making at school
Student Voice

Adults at this school listen to students' suggestions

Adults and students work together to make our school better

Students work with adults to find solutions to school problems

Students develop projects/programs that improve the whole school.

Confidence in How Confident do you feel in using technology to..
Work in a team (e.g. shared work spaces, email exchanges, giving and receiving
feedback, etc.)

Keep track of your work on school assignments or projects;

Technology

Help to share information (e.g. presentations using sound or video, presentation
software, blogs, podcasts, etc.)

Why is it being used? These measures are closely aligned to the objectives of the LfE project, in particular
Objective 1: Connecting Students. Active Engagement and Student Voice is closely associated with happier
and more motivated students, while student-teacher relationships can show evidence of increased
collaboration between students and teachers, leading to a more democratic and participatory pedagogical
environment. Technology confidence can show evidence of increased digital literacy skills. While there were
other measures associated with student development that could have been added, we wanted to keep the
guestionnaires to approximately 20 questions in order to increase the likelihood of higher responses.

Who is it targeted at? The primary target group of such an instrument would be students. Due to ethical
concerns over collecting data of children under the age of 12, the instruments will target secondary school
students.

How was it implemented and used? The student questionnaire was delivered through Google Forms to
increase response and return rate.

How was the data analysed? See data analysis for teacher questionnaire.

2.6 Other Data Sources

Data was also collected and analysed form the following sources:
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- LFE Community Platform (WP5): Usage statistics were gathered from the community platform, in
order to ascertain levels of engagement across the different countries. While this data could not be
autonomously used as a measure of impact, it was used to compare against other measures of impact
such as SRT difference, in order to see if levels of engagement with the platform were correlated with
increased impact.

- Interim and Final Teacher Reports (WP4): These reports proved to be a rich source of data, especially
as they included information from teachers and schools who had not been captured in the rounds of
teacher interviews. Those who filled in these reports, related first hand feedback on the impact that
the project had on their pedagogical practices, and the impact this had on teachers and students
within their schools. They also included information about impacts at community level. The reports
described challenges in technology implementation and how they were overcome. General insights
from these reports were used to add further richness to interview data, and to the case studies
presented in Section 4. Included in the final report was also a questionnaire on student impact.

=> Data from Vision, Reflective and Summative Workshops (WP3): While data from these workshops
were not directly used in this deliverable, the findings for the impact assessment were compared
with data from the WP3 workshops in order to monitor alignment with stakeholder attitudes
collected from the final reports and from the teacher interviews.
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3 Impact Assessment Findings

3.1 Technology Context

Schools have invested in technology to enhance their educational environment depending on their context.
We did not necessarily see a uniform acquisition of technologies although we did observe some common
patterns. Overall, schools invested in technology that they felt was right for them. Schools did not appear to
be striving for ‘box-ticking’ in their acquisitions, but instead were thinking strategically and contextually about
what technology would best suit their classrooms.

To give a quick sense of the type of technology purchased, below is a word cloud from all the schools in
Greece (Figure 2). We can see that Greece did not predominantly buy items like Chromebooks and iPads,
they bought a wide diversity of devices and specialized equipment to suit their needs and the projects they
were hoping to carry out.
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Figure 2: Technology Profile of Greek Schools

We also see below a WordCloud of technology purchases from Ireland (Figure 3). Here we see iPads and
Chromebooks standing out the most, however we also see a diversity of accessories, software packages and
niche devices such as robots and NAT-routers (Network Address Translation, a device to map multiple private
addresses inside a local network to a public IP address, primarily as a means to connect a large number of
hosts (i.e. devices within a classroom) to the Internet using a smaller number of public (external) IP address,
thereby conserving IP address space.
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Figure 3: Technology Profile of Irish Schools
While in Cyprus we see a slightly different focus, with a lot of examples of VR and AR equipment/headsets

GoPro cameras and robotic equipment (Figure 4).
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Figure 4: Technology Profile of Cypriot Schools

Other good examples of technology purchases are scattered throughout the project, exhibiting the different
needs of different schools. Malahide ETNS in Ireland used their funding to purchase a new Wi-Fi network and
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installed routers throughout the school. G. Rodari San Gillio in Italy opted for iPads to complement their
existing Apple technology. Simion Mehedinti in Romania acquired new laptops, a 3D printer, and updated
internet hardware. CEIP Mesén do Vento in Spain bought a projector, interactive TV, and laptops. Potamia
Primary School in Cyprus purchased tablets, robots, and interactive boards. Kirkonmaki in Finland obtained
smart screens, iPads, and Chromebooks. Giannitsochori in Greece invested in VR glasses, printers, laptops,
and a telescope. Kambos Primary School in Cyprus acquired a touch monitor, laptops, VR glasses, Lego robots,
and a 360 camera to complement their seismology and geology projects. Kilcooley in Ireland purchased
Chromebooks and a Nat router to resolve connectivity issues. Vasil Levski in Bulgaria strengthened their Wi-
Fi system and obtained projectors, laptops, sound systems, and VR glasses. Agia Varvara Primary School in
Cyprus purchased laptops, micro:bits, STEM education sets, Raspberry Pi seismographs, and digital
microscopes. Padre Pio in Ireland invested in Chromebooks and audio equipment to provide students with
new education experiences. Brahe in Finland aimed to improve computer access for students by purchasing
laptops and class collaboration by purchasing interactive whiteboards.

A word cloud of technology purchased across all countries in general is shown in Figure 5. As expected, it
shows that personal devices like Chromebooks, iPads and other mobile devices were the most popular
purchase. This makes sense as one of the criteria of the advanced HECC scenario is for a 1:1 device ratio.
Therefore, many schools strived towards this ratio by investing in more personal devices.
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Figure 5: LfE Schools Technology Profile
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3.2 SRT Findings

During the project, SRT data was collected from all 123 schools that participated in the LfE activities. All the
school have filled in the 1st and the 2™ Self-Reflection Tool (SRT) and have identified their pre and post status.

The school environments were evaluated from January 2023 (pre) until November 2023 (post) during the
implementation period of the project by completing two measurements, one before their involvement and
one after their engagement in the transformation journey. Participating schools achieved an average increase
of 24.54% in their openness level, innovation status and e-maturity levels. The majority of the initial lowest
performers, based on the first measurement achieved a 35-55%. The higher scorers from the first
measurement still reached a small but significant increase in the recorded openness, innovation and e-
maturity levels. This very significant improvement of the schools’ statuses could act as a reference point for
educational policy actions to support school development through cooperation and continuous interaction
with external stakeholders. Consequences for school management, development plans, and teachers’
professional development are discussed.

It is also worth noting that we observed a balanced increase for each of the three levels (Management,
Process and Professional level; all have a significant increase of almost 24% - see the following sections),
something that was also one of the expectations after following the LfE approach.

In the following sections we present the details about the overall analysis of the 2 measurements as well as
for each one of the Levels (Management, Process and Teachers’ Professional Development) as a comparison
between the 2 measurements.

3.2.1 Overall

Figure 6 illustrates the frequencies of the final scores of the sample (n = 123) with an indication of a normal
distribution demonstrating the results pre and post measurement (1t and 2" Measurement). We observe a
significant increase of 24.54% of the mean openness/innovation/e-maturity value between the pre- and
post-measurement, after the period of implementation of the LfE approach in the school settings. The
increase of 24.54% in the openness/innovation/e-maturity level that we observe indicates that schools
integrated many of the aspects of the LfE proposed approach in their day-to-day activities as well as into the
Development Plans by reaching almost 67% openness/innovation/e-maturity value.
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Figure 6: Frequencies of the measurements (15t and 2" — or pre and post) of the school sample. In the upper
graph, we can see the results from the pre-measurement, before the schools start implementing the
proposed approach while in the lower graph, we can see the results of the post-measurement, after the
period of intervention. The Final Score indicates the average results (achievement) from the three levels of
openness

Table 6 shows a breakdown of results by country. Some countries have moved up two innovation levels, with
most countries moving up one innovation level.

Table 6:SRT Pre and Post Differences by Country

Country Mean Pre-Score Mean Post-Score Mean Change
Bulgaria (n=9) 45.14 (Consistent) 75.58 (Advanced) 30.44 (2 levels)
Croatia (n=9) 51.50 (Integrated) 66.67 (Integrated) 15.17 (No Levels)
Cyprus (n=5) 49.79 (Consistent) 78.75 (Advanced) 28.96 (2 levels)
Finland (n=14) 40.25 (Consistent) 47.62 (Consistent) 7.37 (No Levels)
Greece (n=13) 41.75 (Consistent) 67.39 (Integrated) 25.64 (1 level)
Ireland (n=15) 33.82 (Consistent) 65.00 (Integrated) 31.18 (1 level)
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Italy (n=1)

42.71 (Consistent)

77.08 (Advanced)

34.37 (2 levels)

Portugal (n=45)

41.71 (Consistent)

69.28 (Integrated)

27.57 (1 level)

Romania (n=8)

40.49 (Consistent)

66.93 (Integrated)

26.44 (1 level)

Spain (n=4) 43.75 (Consistent) 61.98 (Integrated) 18.23 (1 level)
All Countries 41.88 66.42 24.54
(n=123) Consistent Integrated (1 level)

3.2.2 Management level

Figure 7 illustrates the frequencies of the Management Level of the sample (n = 123) with an indication of a

normal distribution demonstrating the results pre- and post-measurement (15 and 2" Measurement). We

observe a significant increase of 26,35% of the mean value between the pre- and post-measurement, after

the period of implementation of the LfE approach in the school settings. This increase in the Management

level that we observe indicates that schools integrated many of the aspects of the LfE proposed approach by

reaching almost 65%.This indicate that they have already integrated in their structures the development of

a common vision, the leadership of the school community key stakeholders towards the adoption of a change

culture towards openness, innovation and e-maturity and the overall innovation potential of the school

community and to highlight the appearance of the key factors that can catalyse the cultural changes (e.g.

coherence of local or national policies, development of a shared vision and understanding, development of

motivation mechanisms and specific plans for staff competences, school autonomy).
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Figure 7: Frequencies of the school scores in the management level. In the graph are presented the results
from the 15 (pre-) and the 2™ (post-) measurements

3.2.3 Process Level

Figure 8 illustrates the frequencies of the Process Level of the sample (n = 123) with an indication of a normal
distribution demonstrating the results pre- and post-measurement (1% and 2" Measurement). We observe a
significant increase of 23,14% of the mean value between the pre- and post-measurement, after the period
of implementation of the LfE approach in the school settings. This increase in the Process level that we
observe indicates that schools integrated many of the aspects of the LfE proposed approach by reaching
almost 65%.This indicate that they have already integrated and set in place a) the operation of collaborative
environments and tools (for content co-creation and sharing), b) many members of the school community
are using them regularly, c) put in place adjustments with the curriculum that allow for the implementation
of LfE proposed activities, d) parents and external stakeholders’ involvement in the open school and
innovation activities and e) procedures in place that are offering opportunities to reflect and debate,
communication and feedback mechanisms).
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Figure 8: Frequencies of the school scores in the Process level. In the graph are presented the results from
the 1t (pre-) and the 2" (post-) measurements

3.2.4 Professional Level

Figure 9 illustrates the frequencies of the Professional Level of the sample (n = 123) with an indication of a
normal distribution demonstrating the results pre- and post-measurement (1% and 2" Measurement). We
observe a significant increase of 24,14% of the mean value between the pre- and post-measurement, after
the period of implementation of the LfE approach in the school settings. This increase in the Professional
level that we observe indicates that schools integrated many of the aspects of the LfE proposed approach by
reaching almost 70%. This indicate that teachers and school staff engaged in the open schooling approach,
their engagement in innovation and e-maturity approaches by being involved or/and scheduled their capacity
building activities in order to be supported in this transformation journey. This is also observed in the results

of the Teachers’’ Questionnaires, see section 3.3.
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3.3 Teacher Questionnaires

249 teachers answered both the pre and post questionnaires, with at least one teacher answering the pre
and post questionnaires from 80 LfE schools. The breakdown of responses by country are shown in ZpaApa!
AavBacpévn avadopda osAbodeiktn otov €auto tou.. All respondents were involved in some way in the
implementation and/or use of LfE technology throughout the project.

Table 7: LfE Teacher Questionnaire Sample Demographics

Sample Number of Gender Median Age Range Median Years

Size Schools Ratio (M-F) Experience
Bulgaria 18 7 10% - 90% 36-45 More than 10
Croatia 13 6 54% - 46% 36-45 More than 10
Cyprus 14 5 29% - 71% 36-45 More than 10
Finland 21 13 20% - 80% 36-45 More than 10
Greece 23 10 35% - 65% 46-55 More than 10
Ireland 88 15 22% - 78% 36-45 More than 10
Italy 1 1 0% - 100% 46-55 More than 10
Portugal 33 18 6% - 94% 46-55 More than 10
Romania 21 7 38% - 62% 36-45 More than 10
Spain 17 4 27% - 73% 36-45 More than 10
Total 249 80 24% - 76% 36-45 More than 10

The pre and post Likert data was compared pre and post, and the sub scales were combined to give scores
on a scale of 0-4 for each of the first three subscales (Teacher Development, Self-Efficacy, Use of Technology),
and a score of 0-6 of the subscales 4 and 5 (View of Technology, Confidence in Technology). The percentage
change between the pre and post sub-scales is presented in Table 8, with an indication of the p-level
calculated for the observed difference.

Table 8: LfE Teacher Questionnaire Results overview, numbers indicate a positive percentage increase unless
otherwise stated. * Indicates a p-value of less than 0.05, while ** indicates a p value of less than 0.01.

Teacher Self-Efficacy Use of View of Confidence in
Development Technology Technology Technology
Bulgaria 9.92* 13.91* 27.38%* 11.57* 5.22
Croatia 10.88* 12.33%* 31.94%* 18.06* 6.42*
' D7.3 Impact Assessment 30




Cyprus 13.13** 16.41** 28.75%* 8.06* 12.62
Finland 9.62* 9.77% 29 75%%* 2.80 14.11%*
Greece 11.26* 9.08* 44.21** 14.22* 9.22*
Ireland 12.95%* 8.75% 24.67** 4.95 12.41*
Italy 8.33 6.25 16.67 5.56 2.38
Portugal 14.97* 4.72 24.83%* 12.62* 8.83**
Romania 9.84%* 4.30* 23.15%* 8.36* 8.04*
Spain 10.19** 6.38* 28.66** AZ, B 19.15**
Total (All 11.42%* 9.52* 29.26** 10.44* 10.67*
Countries)

Across the five subscales of the teacher questionnaire, we see statistically significant increases. The data
also illustrated graphically in Figure 10.
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Figure 10: Teacher improvement across 5 sub-categories by country
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3.4 Student Questionnaires

328 students answered both the pre and post questionnaires, with at least one student answering the pre

and post questionnaires from 20 LfE schools. The breakdown of responses by country is shown in ZdaApal

AavBacpévn avadopda osAdodeiktn otov gauto tou.. All respondents were involved in the use of LfE

technology throughout the project.

Table 9: LfE Student Questionnaire Sample Demographics

Country Sample Size Number of Gender Ratio (F - Median Age Range
Schools
Bulgaria 30 3 50% - 50% 15.27
Croatia 103 3 51% - 49% 16.2
Cyprus 54 2 46% - 54% 15.2
Finland 12 2 50%-50% 12.4
Greece 55 4 51% - 49% 14.8
Portugal 64 1 42% - 58% 14.45
Romania 74 1 52% - 48% 15.45
Total 328 20 48% - 52% 14.7

The pre and post Likert data was compared pre and post, and the sub scales were combined to give scores

on a scale of 0-4 for each subscale, Active Student Engagement, Student Teacher Relationship, Student Voice,

Technology Confidence. The percentage change between the pre and post sub-scales is presented in Table

10, with an indication of the p-level calculated for the observed difference. No correlation was observed for

age or gender.

Table 10: LfE Student Questionnaire Results overview, numbers indicate a positive percentage increase
unless otherwise stated. * Indicates a p-value of less than 0.05, while ** indicates a p value of less than

0.01.
Active Student Student Teacher Student Voice Technology
Engagement Relationship Confidence
Bulgaria 8.12* 7.42* 5.86%* 8.53*
Croatia 5.79* 12.15%* 6.3* 3.34
Cyprus 20.87** 14.21** 16.26** 12.21**
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Finland 6.85* 10.42* 9.26* 8.33*
Greece 10.68 9.76 9.54 8.43
Portugal 7.23 9.96 10.23 5.47
Romania 18.87 22.66 23.14 19.98
Total (All 11.2%* 12.37** 11.52%* 9.47*
Countries)

Across the four subscales of the student questionnaire, we see statistically significant increases. The data is
illustrating graphically in Figure 11.
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Figure 11: Student improvement across 4 sub-categories by country
3.5 Use of Community Portal

By monitoring users and usage of the community portal, we can better understand the engagement levels
throughout the project.

Table 11 presents key details regarding the views of the LfE Community Portal.

s D7.3 Impact Assessment 34



Table 11: Aggregated Google Analytics statistics

Reporting Period 01.11.2022- 23.01.2024
Page views 60119
Users 26853
Engage rate 50.85%
Average number of pages browsed per visit 4.78

In table 12 below, we observe the pages of the LFfE Community Portal with the highest visitor traffic. The data
reveals that visitors primarily access the Platform's home page. Following this, the page of the School of the
Future classroom activity projects, is among the top visited, and the list of the top 10 most visited pages
concludes with the pages featuring aggregated information about OSOS Project related content and LfE
Projects as well.

Table 12: Top 10 visited pages

Page

/en/Ife

/en/osos/projects

/en

/en/osos/schools

/en/community/learning-extremes-international

/en/Ife/rural-schools-list

/community/learning-extremes-international

/en/osos/communities

/osos

/en/group/2332/projects
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3.6 Interesting Correlations

We sought correlations between a number of metrics captured as part of WP7 in order to see if particular
metrics influenced each other or are dependent on each other. These corelations may be useful in terms of
studying how to maximise impact as part of the rural innovation roadmap. To this end we seek practical
correlations, and not correlations just for the sake of it. When analysing the results from the Self-Reflection
Tool data alongside the participation data collected (Section 3.5), specifically regarding the number of
students and teachers participated in these activities as well as the number of the classroom activity projects
each school realised, we observe the following (Figure 12):

1. Figure A: We observe the correlation of the number of students and teachers participating in LfE
projects and their percentage of increase according to their results in SRT. We cannot find any
correlation between these 2 parameters so that means that the increase of the status of a school is
not dependent on the number of stakeholders involved.

2. Figure B: In the right graph we observe the correlation of the number of projects each school unit
realised and their percentage of increase according to their results in SRT. We observe that the
correlation between these 2 parameters is significant, and we can indicate that if a school unit
realises more classroom activity projects this results to a higher increase in their SRT results.
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Figure 12: Participation and Project implementation

While there were some other minor positive correlations between data sets, there is not enough to be
significant, or indeed to be significant enough to report as a finding which could influence recommendations
in the rural innovation roadmap. We also find some correlations that are probably to be expected and
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therefore not impactful enough to discuss in detail. For example, we can see a weak positive correlation

between increased technology use and increased confidence in technology (Figure 13). This was probably an
expected finding, although it is still interesting to observe in practice. We also notice in some cases teacher
reported a decrease in technology confidence, which probably acknowledges the fluidity of confidence and
how it can be affected by using different technologies in different contexts. We also see a similar week
positive correlation between technology use and teacher’s sense of self-efficacy (Figure 14). While this is a

positive finding, these findings are not significant enough to report as key findings in the project.
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3.7 Themes from Teacher Interviews

44 interviews were conducted with teachers involved in the LfE project. These teachers represented 27 of
the 123 schools in the project. At least one teacher was interviewed from each country. 35 of the interviews
were conducted in-person at the LfE summer school in Marathon, Greece, while the remainder (9) were
carried out online over zoom. Interviews were conducted by two researchers from the LfE project, one from
Ireland and one from Finland.

Country Number of Teacher Interviewed Schools Represented
Bulgaria 4 3
Croatia 2 2
Cyprus 5 5
Finland 7 2
Greece 1 1
Ireland 9 6
Italy 1 1
Portugal 3 2
Romania 7 3
Spain 5 2
Total (All Countries) 44 27

All interviews were transcribed (verbatim) and were placed into a common document for review. A Miro
board was then created where selected quotes from participants were grouped and then labelled with
themes. Two additional researchers (one from Finland and one from Cyprus) then interrogated the labelled
themes and left comments on the board to identify when themes did not fit with the related quote. This
approach is based on Cohen’s Kappa approach, whereby a minimum level of agreement between auditors is
required to proceed. To improve the reliability of the labelling, the third and fourth researchers helped to re-
label the data using the codes and themes that had emerged; then, the first two researchers reviewed the
labels. Through this approach, the strength of the agreement being near perfect (Landis & Koch, 1977) helped
to eliminate the bias in the interpretation of the codes and, therefore, there was no need for further data
collection. An example of the grouping, labelling and then commenting of quotes on the Miro board is shown
in Figure 15.
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Figure 15: Labelled quotes and reaching rater agreement on recurring themes on Miro

These labels became the themes from the interviews. The themes were then grouped according to the

stakeholder levels described in D7.1. This grouping is shown in Figure 16.
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Figure 16: Grouping themes into stakeholder levels

The insights for each theme were then grouped within that stakeholder level on the Miro board. Each insight

was labelled according to the school and country it had come from. In this manner we had a visual

representation of common feelings and attitudes for themes across multiple schools and countries. An

example of this grouping for themes at the ‘Community Level’ is shown in Figure 18. This visual was created

for each stakeholder level.
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Figure 17: Analysing insights by country according to theme and stakeholder level on Miro

The link to the Miro board (static version) where this analysis took place can be found here. The insights
according to the themes at each stakeholder level were then written up into a summary, with the key relevant
insights highlighted. Each of the subsections below corresponds to a stakeholder level.

3.7.1 Community Level

Some key themes were identified at the community stakeholder level (Figure 18).
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Figure 18: Impact themes at community level

Key Insights

e Many schools made considerable efforts to involve the local community, often planning and
executing their projects on this basis.

e Schools ran events such as technology demonstration days, parent/grandparent days, and other
events to showcase their technology and how they were using it.

R Scrcets
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https://drive.google.com/file/d/17azd59RUhdB1UabX2pWmae16cpx8rvQ5/view?usp=sharing

e Some schools used their LfE projects to forge greater ties in the community, raise awareness of
problems, increase the visibility of the community (e.g., for tourism) or teach locals about the
community.

e Some schools used their newfound technology to enhance or establish themselves as a learning hub
within the community, often inviting local people to come to the school to learn how they could use
technology in their own personal life, improving the digital skills of the entire community beyond the
school.

® Some schools also became STEM learning hubs, connecting with other schools, inviting schools to
participate in projects (through the LfE portal and summer school for example), or assisting other
schools in technology integration.

All interviewed teachers spoke to some degree about their efforts to involve the local community in their
LfE projects. These projects include teaching children about the local area, inviting community members to
school events, creating collaborative learning environments for the community, utilizing technology like VR
glasses and chatbots to provide interactive experiences for local people, collaborating with parents and local
businesses, sharing experiences through social media, and engaging in community outreach activities.
Innovation Culture requires schools, in cooperation with other stakeholders, to become agents of community
well-being, and many of the projects described by schools are founded in community values and growth. It is
clear that the new technology has been the catalyst for new community and regional connections, we see an
example of this with Giannitsochori in Greece.

"We have a lot of events, so we invited mothers, sisters, other people related to our students. We had
the cooperation with Athens observatory and we went there - like a school trip, and the people from
Athens observatory came to our school and the people from the local community were invited."
(Giannitsochori, Greece)

A number of interesting projects were identified which shows the innovation and creativity of the schools
within the wider community context. For example, in Potamia Primary School in Cyprus, the main focus of
their project was to study peaceful coexistence among the different communities in the village (a village
that borders the Turkish and Greek regions of Cyprus). Students used the technology to gather information,
conduct interviews, and create small books and presentations on the subject, including on the linguistic and
cultural dynamics of the village, where Greek and Turkish Cypriots interact, and how relationships and
languages are maintained. They used a drone to explore and map the dynamic neighbourhoods within the
village. The students then shared their shared findings with the community.

Similarly in Croatia, a teacher described how the primary school in Rosivice is developing a chatbot which
can be used by people in the local community to retrieve key information about the locality. The teacher
spoke about how projects like this provide a benefit for students, as in order to complete the project they
must gain an understanding of the community, while also developing important transversal skills.
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"We're diving into chatbot development. The chatbot will answer some questions about the local
area.. it's also a project where we can engage the local community so the children will need to find
out about the local community in order to design the chatbot properly so they'll need to think about
what questions people might ask the chatbot and is the chat bot getting the correct information and
is it supplying the right information.” (Elementary School Rovisce, Croatia)

Meanwhile, a teacher in Finland described the explicit effects their reading project had on their local
community. This project concerned using devices to teach children to read with the help of local retired
teachers.

"It has been a significant thing in our municipality and the devices for the two schools is a significant
investment. Many reading grannies have said that parents have thanked them at stores and every
time they have seen each other. In a small municipality the feedback can be heard in the streets when
seeing people." (Kirkonmdki, Finland)

Teacher also spoke about how they had used their newfound technology to create learning hubs for the
community. For example, G. Rodari San Gillio, in Italy recognised that many parents and other adults within
the rural community may not be familiar with the new technology and may not be aware how this new
technology could benefit them in their own lives. Therefore, they organised events whereby locals could
come to the school and learn about the new technology and see how the students were using it.

"We actively encouraged them [parents] to come into the school and see what the students are
learning with the iPads. It's about creating a collaborative learning environment for everyone. We
wanted to make a difference in our community and allow our school to become a technology hub
within the community like | said many residents in our village have had no exposure or not much
exposure to digital equipment and digital devices therefore we wanted to create an education hub
where residents could come into our school and learn how to use devices." (G. Rodari San Gillio, Italy)

A similar effort to create a learning hub was observed in Ireland, where the school holds technology days
whereby parents can come to the school to witness the technology in action and use it themselves.

"For example, we have technology days where we invite the parents into the school.... our hope is
that we will make this a regular thing and continue expanding it out to the whole community."
(Gaelscoil an Inbhir Mhdir, Ireland)

A teacher in CEIP meson de Vento spoke of their vision for improving the digital skills of the entire
community and creating a STEM learning centre. This teacher shared a concise problem statement regarding
the observable lack of IT skills within the rural community, and felt it was a problem that was critical to
address.
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"Our project was made thinking about like digital skills for the whole community. We have a huge
problem in our rural area because most of the parents don’t know almost anything about the internet,
and the basic ICT skills, so that’s one of our goals. We are going to provide them next year training
for the teachers, for the parents and we were going also workshops for the pupils, basic IT skills and

robotics." (CEIP meson de Vento, Spain)

Likewise, in CFR de Vigo, Spain, they act as a hub for other schools, providing technical resources and training
to improve digitalization. In Chelopech, Bulgaria, teachers actively strive to fuel the creativity of teenagers
and encourage them to conduct projects that contribute to the vibrancy of the village. Sintamaria Orlea,
Romania, aims to transform the school into a local hub and collaborates with local authorities for support
and guidance in how to achieve this. Overall, it is clear that many of these schools are dedicated to fostering

innovation and improving education in their communities and wider regions.
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3.7.2

School Management/Strategy Level

Some key themes were identified at the school management/strategy stakeholder level (Figure 19).

Scalability and
Strategic
Planning

Strategy
Development for
Digital Education

Catalyst to

Transform
Infrastructure

Figure 19: Impact themes at school management/strategy level

Key Insights

The importance of conducting needs analyses and getting the right between for the requirements of
students and teachers. Recognising that choosing the right technology in the context of an innovative
project (and hence classroom activities) can accelerate, amplify, and expand its impact.

Integrating technology in accordance with an overall digital action or digital transformation plan.
Creating internal champion(s) to demonstrate leadership in terms of technology implementation and
proliferation.

Providing patient, continuous and target support to newly onboarded teachers, in the form of
demonstrations and documented guidance, leading to the creation of new internal champions.
Considering the legacy and scalability of projects such as LfE, where do we go from here?

Using projects such as LfE as a springboard to develop school infrastructure beyond the scope of the
project (for example physical school spaces)

Increasing the visibility of project outcomes in order to increase opportunities for further
collaboration and access to new funding pathways.

Schools spoke about the importance of beginning on the right footing in terms of getting the right

technology for the right context. Many schools conducted needs analyses before the project, often

bringing together a group of key stakeholders to identify what and where technology was needed. This

typically involved running forums with classroom teachers or indeed students.

“We had a range of discussions, we knew we had to get it right, we didn’t want to be sitting here
again in 6 months asking ourselves why the technology was not being used or seeing it waste away
in storage rooms. We started by looking at our current curriculum, we saw the opportunities, we
looked at what other schools were doing, we sought guidance, and slowly built our confidence to
make the right decisions.” (Lanesborough National School, Ireland)

Schools sought to develop their digital transformation in a structured and strategic manner. They developed

digital action plans and used the influence of key stakeholders to propel their technology implementation. A

number of schools also spoke about their attempts to use the LfE as a springboard for implementing a School

Action Plan for the ongoing rollout of technology in the school or aligning their rollout strategy with a national

development plan.
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“The LFE program has helped immensely in the implementation of our School Action Plan. The High
School has a 5 Year School action plan in place since 2021, aiming at improving students, learning
outcomes. Perhaps we won't see the effect of this technology for another couple of years, one
years is very short and in reality, it has only been 6 months.” (Solea Lyceum, Cyprus)

“Our overall goal is to develop the digital maturity of the school by focusing on the national digital
strategy... We really wanted to think about a strategy for the rollout of this technology... Our
school prioritizes effective and purposeful technology adoption rather than using technology as a
mere buzzword." (Malahide ETNS, Ireland)

Schools emphasized the importance of patience, continuous learning, and support from others in achieving
their goals. The schools recognize the time constraints and divide tasks among teams to ensure successful

implementation.

“We plan to lead training sessions for all colleagues, sharing knowledge and ideas with the entire
school. The implementation process was slow, but we learned and overcame challenges. It's
essential to be patient and open to new ideas. In order for this to be successful, you need to be
patient, update skills regularly, and be open to challenges.” (Chelopech School, Bulgaria)

This sentiment highlights the importance of school leaders becoming ‘internal champions’ for the
purpose of technology implementation and proliferation. It is unreasonable to think that all teachers will
adopt technology with the same innovative spirit or with the same enthusiasm. However, with the right
internal champion, other teachers can be inspired when they observe the impact of technology in the
right hands.

It was also clear that schools were thinking about life beyond the project and how to continue the legacy of
the project at the school management level. A number of schools discussed the scalability of their projects
and how they planned to continue work in a strategic manner, incorporating the LfE into an action plan
around digital development and innovation. For example, schools discussed their ongoing efforts to continue
collaborations, expand the use of technology, procure new or updated technology, train teachers, and
leave a legacy through documentation. Schools in Cyprus, Spain, Croatia, and Bulgaria are actively working
on integrating technology into their curriculum and gaining further involvement from the community.

“We plan to continue collaborations, apply for more projects, and train teachers in using the
technology. We also created a Twitter account to track our progress and share experiences. We
want to leave a legacy by documenting our activities in booklets so that future teachers can
continue our work. The project doesn't stop with us; it's about sustaining the impact.” (Agia

Varvara Primary School, Cyprus)

While the transformation of school infrastructure was not within the scope of the LfE project, it was clear
that schools were using the LfE project as a catalyst to transform infrastructure within the school, making it
more suitable for technology. Schools spoke of having a versatile space in schools that can be used for
presentations, teamwork, training, and open classes. The focus is on transforming spaces and investing in
materials and furniture to enhance the learning environment and having a mixture of dedicated and adaptive

spaces for technology use and exploration.
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“We had this idea that we could - turn this building that is not used for anything - into a hub, a
place where we can make different presentations, we can organize teamwork or trainings, or open
classes for the whole school - bring the parents as well. We are always searching for a place where
we can show what the kids have done.” (Vasil Levski Primary School, Bulgaria)

“The key here is the transformation of spaces. We implement a lot of materials, like furniture also,
with investment of the school and we would like to provide more in the future. We can even do
training courses in our staff’s room - And we found the ICT room and put it in another place and
started from zero.” (CEIP Mesdn do Vento, Spain)

It is also important to point out that schools make continuous efforts to increase the visibility of their
efforts. By doing this they hoped to involve and inspire community, national and regional stakeholders,
such that they could be income involved in further projects (similar to LfE), or indeed open up other
mechanisms of funding to continue their digital transformation journey. This stakeholder engagement
came in the form of school events (e.g., technology days to involve parents and local companies), social
media and web activity, involvement in national and regional technology competitions, involvement in
the LfE summer school (and similar events) and collaborations with other schools.

3.7.3 Classroom level

Some key themes were identified at the classroom level (Figure 20).
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Figure 20: Impact themes at classroom level
Key Insights

e Technology has made teaching and learning more efficient, saving time, and reducing paper usage.

e Improved Wi-Fi connection (due to hardware infrastructure implemented with LfE funding) has led
to increased engagement, with an improved motivation among both teachers and students to use
the technology, with teachers and students no longer ‘expecting failure’ in terms of connection
consistency.

e Teachers have observed that lower device ratios allow for more control of the classroom.

e Teachers also spoke about the observable effects of the new technology on digital literacy, both for
themselves and their students
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e New equipment has often complimented older equipment, with schools now able to differentiate
students with different types of technology (tablets for younger cohorts, laptops for older cohort).

e Teachers have often taken a balanced approach to technology, not overusing the technology just
because they have it.

Teachers spoke of the positive impact of the technology at the classroom level. They mention various
platforms, educational material, online learning resources, and teacher forums that were utilized during, and
in some cases because of the project. The new technology has facilitated new learning experiences, increased
access to information, language translation, engaging student projects and increased use of classroom
management systems. The integration of technology has made teaching and learning more efficient, saving
time and reducing paper usage. It has also provided teachers with greater flexibility and control in the

classroom.

It probably cannot be overstated as to how much impact improved Wi-Fi connection has had on some of the
LfE schools. In Ireland, two schools spoke at length about how the LfE hardware has led to a completely new
attitude towards technology. Teachers now have more confidence in estimating lesson durations, knowing
that they can be completed within the expected time frame due to less connection interruption or lagging.
The consistent Wi-Fi connection has led to increased willingness among students and teachers to engage in
digital projects, enabling synchronous online lessons, online activities, and better access to resources.

"Teachers are now more confident that when they kind of estimate that this lesson is gonna take 40
minutes that they know that there's a good chance they're gonna get it done in 40 minutes because
of improved connectivity and devices. Improved Internet connectivity is a pivotal factor in the success
of our new technology." (Kilcooley, Ireland)

In Malahide ETNS Ireland, the purchase of improved Wi-Fi hardware led to increased engagement in
challenging subjects, with an improved motivation among both teachers and students to use the technology,
now that they were assured of the integrity of the connection.

"The improved Wi-Fi connection and access to online learning resources have positively impacted
teaching and learning, especially in traditionally challenging subjects like math and Irish language
teaching... students and teachers are more willing to do digital projects because the Wi-Fi
connection is much more consistent..." (Malahide ETNS, Ireland)

Teachers in Kinaffe spoke of how they have better access to resources to design and plan classroom lessons.

"Teachers themselves can access online resources online learning resources recommendations
from other teacher forums and they're getting ideas from other teachers about how to teach things
like literacy numeracy and different types of projects."” (Kinaffe NS, Ireland)

While in Cyprus, we see how new technology has allowed for teaching of subjects which were previously
hard to teach effectively without the correct equipment.
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“The technology, such as interactive boards, is used for simulations and teaching subjects like
Python programming. As an IT teacher that teaches python this has been invaluable, before [LfE]
it was very hard to teach python, now it is so much easier.” (Agia Varvara, Regional Gymnasium,
Cyprus)

In Romania, one secondary level teacher spoke of how the new devices and platform have enabled students
to use more English language content, thereby improving their English language learning.

"One big benefit | have seen is that children are also accessing more English language translations of
different things. It is important for their careers that they learn English and with this technology they
can easily translate material from English to Romanian and vice versa... When we did one of our
wildlife projects the children translated the outputs into English..." (Secondary School Panaci,
Romania)

In Kirkonmaki, Finland, the teachers spoke of how having mobile devices in the classroom has changed the
dynamic of the class. Whereas before, children had to move to another part of the school to access
computers, now all the interactive learning can take place within the classroom. The interactive smart board
also means that there is increased flexibility for the teacher in terms of what they can show to students.

"The children don’t have to move anywhere, and it’s specifically easy for the teacher to organize the
whole thing. We got them [computers] into our own classroom, so they are always at disposal. Online
learning materials are shown through that [smart screen] and everything that’s been retrieved from
internet, image search, videos or kids’ news can be shown from the screen." (Kirkonmdki, Finland)

This change in classroom dynamics was also spoken about by teachers in Greece, who can now deliver more
effective learning with a lower ratio of device to student, as compared to before the purchase of the LfE
equipment. They were even able to compare themselves favourably to what they perceived were the better
resourced schools in Athens.

"It was a very big problem [before LfE] because - they came to teach technologies and we only had
one laptop for 30 students, making it very hard to do the lesson. After Learning from the Extremes
project, we have more things than Athens." (Giannitsochori, Greece)

This sentiment was echoed by a school in Ireland, who observed that the low ratios allowed for more control
of the classroom.

"Having a device per student or a device between two students allows the teacher a lot more
flexibility and control in terms of what they do in the classroom." (Kilcooley, Ireland)

Teachers also spoke about the observable effects of the new technology on digital literacy within the
classroom. This highlights the efforts of many schools within the project to enhance students' digital abilities
and integrate technology into their learning journey. Some schools have started their digital literacy journey
at different points. For example, some schools spoke of “starting from scratch”, which entails teaching basic
IT skills such as word processing and web navigation. Chromebooks and iPads have started to complement
traditional teaching methods and engage students through educational games and interactive activities.
Schools seem to champion the promotion of digital skills to prepare students for the digital age. Students are
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actively involved in the process, benefiting from a dual perspective as learners and teachers. The stark
reality of where some students had started from was brilliantly described by a teacher in Cyprus.

“The kids have developed their digital abilities, which were close to zero, basically. We had to start
from scratch, you know? Switching it on, putting the password, opening programs, using Word,
how to make it copy and paste, how to use capital letters, lowercase letters, and so on.” (Potamia
Primary School, Cyprus)

However, this same teacher has seen improvement even in this short time.

“They like it, they learn things, they see their progress, which is evident every day because they ask
for less help each time, they use the technology.” (Potamia Primary School, Cyprus)

And also stressed the need for trying to influence students’ worldview of technology.

“We are trying to show the students that there are many other uses for technology beyond TikTok
and games.” (Potamia Primary School, Cyprus)

In Ireland, we see how buying new equipment allowed them to teach new skills to a certain cohort of students
within the school, while therefore allowing the already existing technology to be used with another cohort.
This shows the strategic decision making of schools in a pedagogical sense, not just buying technology for the
sake of it but buying technology purposefully and in a complimentary manner.

“...our objective in this project was to bring Chromebooks in to complement tablets which we
already had.. tablets are more suitable for playing some games for learning, for example, like math
games or geography games for younger children. For older children, we could then use the
Chromebooks to focus on office skills, for example, how to make presentations.” (Gaelscoil an
Inbhir Mhoir, Ireland)

Often, teachers observed how the students quickly grasp the concepts and become teachers themselves,
either to teach other students who did not pick up the learning as quickly, or indeed to show the teacher
newly discovered features.

“Despite us being the experts in some sense, the students are the stakeholders, experiencing the
entire process. This dynamic makes things much easier, and they benefit from having a dual
perspective, the learner but also the teacher. Their intuitive grasp of technology is remarkable,
making it a fantastic opportunity for us to expose them to modern technology while they learn and
gain valuable skills—both digital and life skills.” (Chelopech, Bulgaria)

While championing the new digital technologies and resources, it was also interesting to observe that
teachers were being mindful of having a balanced approach to technology, not overusing the technology just
because they have it, combing the use of technology with more traditional learning methods, and trying to

adopt a holistic approach to the use of technology.
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"I always like to combine technology - with something that they make with their hands, you know
what | mean, like crafts. Something physical, not just in front of the screen but something that they
have to cut or draw or write, always the combination between them." (Vasil Levski, Bulgaria)

"We try to give students the option... they don't have to use technology for everything." (Kilcooley,
Ireland)

This balance appears to be not just important for students, but also for teachers, who do not want to overly
depend on technology, and having the basic pedagogical structure in place which is agnostic to the learning
method being used (whether it involves technology or not).

“The structure for using the technology is important. | think if you are over reliant then you are very
vulnerable if something goes wrong or does not work. But if you have the right lesson plan, then
you are more confident, and of course there are always colleagues and student willing to help.”
(Chelopech, Bulgaria)

One teacher in Portugal emphasised their use of design thinking to provide students with agency over how
the technology is used, instead of using the technology as means to simply replace traditional learning
methods. In a sense, they are trying to create a new paradigm of learning whereby students are directing
the learning towards things they feel are interesting to learn about.

"We employ a design thinking approach to help students use ideation and exploration to create new
projects and new solutions to problems. We want to get the best out of the technology as this will
allow us to get the best out of the students." (Gavaio, Portugal)

3.7.4 Teacher level

Some key themes were identified at the teacher level (Figure 21).

= =1 =

Figure 21: Impact themes at teacher level
Key Insights

e Technology has opened up new learning opportunities for teachers, not only within the classroom,
but for their own professional and personal development. This correlates with associated increases
in teacher development according to both the SRT and teacher questionnaire.

e Teachers spoke of technology is enhancing teaching flexibility and improving lesson planning.

e New equipment has sparked teacher enthusiasm, showcasing its potential to diversify classes and
enhance teaching.

e Teacher competence and confidence in technology has improved, this correlates with associated
increases in technology confidence and view of technology in the teacher questionnaire.
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® In many cases, the new technology has led to a transformative and collaborative learning
environment where teacher student relationship is improved, and each learn from each other.

Teachers across different counties are enthusiastically embracing technology integration at schools. Even
initially sceptical teachers now view technology as a valuable tool, with individual devices enhancing
teaching flexibility and improving lesson planning. The supportive school community plays a pivotal role in
encouraging teachers to embrace technology, resulting in increased creativity and motivation among both
educators and students.

“Teachers who were initially sceptical about technology have become more positive... They now see
it as a valuable tool for learning.” (G. Rodari School, Italy)

“In our small school, it's somewhat easier to motivate teachers...” (Persaves Elementary School,
Croatia)

Increase in facilitative learning underscores the positive impact of technology on students' motivation and
learning. It highlights teachers as facilitators and learners who embrace technology, empowering students
to take leadership roles. Recognizing students as digital natives, teachers empower students to take the lead
in utilizing technology, allowing them to share their knowledge not only with classmates and teachers but
also with their parents, making learning purposeful.

As teachers seek guidance from students on technology related tasks, a transformative and collaborative
learning environment emerges. For instance, the teachers in Bulgaria asked students for advice on which Al
tools to incorporate into teaching. Similarly, in Romania, students were able to help with emerging challenges
on technology integration when they demonstrated how to use the new devices and software purchased for
the project.

“As time progresses it is the teachers who will be learning new ways to use the technology from the
students.” (EBS do Gavido, Portugal)

“They [students] seem more motivated, especially when we seek their guidance or assistance. We've
incorporated Al tools, and it was fascinating for them to suggest various websites and tools,
essentially stepping into the role of a teacher, guided by us. This not only made learning more
purposeful but also showcased them as experts in the process.” (Chelopech School, Bulgaria)

“We managed to solve them [challenges] because children are digital natives and they were very
involved in the project when we didn’t know how to use a 3D printer or how to work with the software
or the interactive whiteboard, they came and showed us.” (Sintdmdria Orlea, Romania)

Teachers expressed that the LfE project played a crucial role in improving teacher training and collaboration
across various domains like, in Cyprus, authentic learning, assessment, virtual reality and augmented reality.
In Bulgaria a dedicated team of Google Certified Educators supported fellow teachers' use of technology.
Diverse training sessions, covering areas such as digital drawing, and Chromebook and Clevertouch use, have
collectively led to significant digital and professional development among teachers. New equipment has
sparked teacher enthusiasm, showcasing its potential to diversify classes and enhance teaching.
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“The LFE project has allowed us to provide teacher training in the areas of authentic learning and
assessment, virtual and augmented reality.” (Solea Lyceum, Cyprus)

“We got three types of training - we had Procreate for the iMovie programme and for digital drawing,
so for that we had one educator, art teachers. And then we had for the Chromebooks a lecturer who
also does ICT things, and then one educator for the Clevertouch for teachers.” (Kirkonmdki School,
Finland)

Training sessions involving multiple schools, makerspaces and libraries were found to be mutually beneficial
for host institutions and participants. In Finland a project used the facilities of a local library to accommodate
retired teachers who provided remote reading support to primary school children. Similarly, a school in Spain
provided teacher training in loaned spaces such as computer labs, libraries or makerspaces.

“They [schools] lend us the space, the maker space or computer space or just a library, and we go
there with the teachers from the schools around and training sessions there.” (CFR de Vigo, Spain)

Schools in various countries acknowledge the need for hands-on training for teachers. In particular, schools
from Croatia, Cyprus, and Spain are focusing on the use of robotics in the classroom and emphasise the
importance of sharing experiences with colleagues in order to increase understanding and create valuable
resources for future educators.

“But we all know that being trained is one thing, and seeing how it works in the classroom is another.
It's an entirely different experience. So, we knew we needed to focus on actually showing teachers
how it worked in the class.” (Agia Varvara Primary School, Cyprus)

3.7.5 Student level

Some key themes were identified at the student level (Figure 22).

Increase in Student

Technology as a

. . Motivation Increase in
Increase in Project- means to overcome :
2 (Engagement, Collaborative
Based learning S language and/or i
Initiative, Learning

e cultural barriers
Creativity)

Figure 22: Impact themes at student level

Key Insights

® Schools have reported observable increases in student engagement, motivation, and creativity. This
correlates with an increase in Active Student Engagement in the student questionnaire.

e Competence and confidence with technology has observably improved according to teachers. This
correlates with the increase in technology confidence measured in the student questionnaire.

e Technology has led to more inclusive and accessible learning, with participation in classroom
activities increasing, in particular for students with special learning needs. This correlates with the
measured increase in Student Voice and Student Teacher Relationships in the student
questionnaires.
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e Collaboration among students has increased, with increased instances of students working in teams
while supporting others and using their own unique strengths and exploring their interests. This is
leading to increased awareness and development of 21st century skills.

e The new technology has helped to overcome cultural and language barriers within the classroom,
particularly for schools dealing with large recent influxes of refugees and asylum seekers.

Technology has significantly enhanced student engagement, motivation, and creativity across LfE schools.
Utilizing tools like iPads, interactive whiteboards, and 3D printers has created interactive and enjoyable
learning experiences for the students. These experiences resulted in improved student confidence,
competence, and collaboration skills, fostering an overall sense of achievement, pride, and meaningful
learning. As previously mentioned, students are more often taking on leadership roles and engaging as active
learners, assuming greater responsibility for their education. They actively share their acquired knowledge
with peers, teachers, parents, and those within their immediate circles.

“The use of technology has positively impacted student motivation and engagement. Students enjoy
using technology and augmented reality for learning. The technology also facilitates a more
interactive and enjoyable learning experience compared to traditional methods.” (Agia Varvara
regional gymnasium, Cyprus)

“I think students are motivated... students are thinking differently... creating new learning concepts
and new learning methods. Students come up with new and creative ways to use this technology...
they're fermenting and generating new ideas and new learning concepts.” (G. Rodari, Italy)

“They [students] are more excited, more confident and they are more proud about their school.”
(Primary School of Giannitsochori, Greece)

In Ireland, a teacher mentioned that the integration of the new technology has helped the school to move
towards more inclusive and accessible learning. They have found that children with ASD (Autism Spectrum
Disorder) have responded particularly well to the technology.

“The new technology is having a really positive impact on ASD students; it's only a short time but it
feels like they're more included in the class.” (Gaelscoil an Inbhir Mhdir, Ireland)

A teacher from Croatia praised the students' enthusiasm for the project, and in particular for coding and
working with the hexapod robots they bought with the LfE funding. The students want to continue with this
work in their spare time also.

“Our students are enthusiastic and highly engaged in the project. They often extend their involvement
beyond the classroom, willingly dedicating their spare time to coding and working with the robots.
Sometimes we let the students bring the hexapod home for the weekend if they want to work on it at
home. The students are very happy to work together and to allocate the robot to each other when
they each need it.” (Rovisce Elementary School, Croatia)

Teachers are impressed by students' rapid adoption of digital skills, highlighting the collaborative and flexible
nature of technology-enabled learning. The emphasis on collaborative learning means that students work in
teams while supporting others and using their own unique strengths and exploring their interests. A
notable theme is the collaboration between schools and local entities. In Portugal, links between schools
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have been extended through video conferencing. Collaborative efforts extend beyond LfE schools and nearby
institutions to involve stakeholders such as a seismic station in Romania and schools in other countries. This
underlines the community involvement, scalability, and international dimension of LfE projects once again.

“We wanted these to improve our collaboration and enhance the relationship between teachers and
students within the classroom. We also wanted to use them to be able to conduct video calls between
schools, introducing an element of interschool collaboration.” (EB de Alpedrinha, Portugal)

“All these children that take part in it are motivated because this a new technology, and the new
equipment, and of course, they will develop new abilities to work and to cooperate together and work
in team. And of course, the combining with the trips to the epicentre of our country over there, station,
they can see real time the [seismic] activity.” (Simion Mehedinti, Romania)

Students of the LfE schools actively participate in diverse innovative projects, spanning audio- and video
editing and other digital initiatives, book and literacy content creation, applied research in school gardens,
robot challenges, and town replica creation. A Romanian school utilizes a 3D printer obtained from the
project to create printed representations of local landmarks and logos of local businesses and other related
items, thereby promoting the surrounding area. These projects acquire hands-on experience and essential
skills like coding, problem-solving and collaboration, while emphasizing creativity and the significance of
sharing their creations with others.

“They are going to try to create with the 3D printer the local objectives, you know, in order to promote
the area. For example, a key change or a logo of the women’s association, you know, use the
technology we purchased in order to give back to the community.” (Sintdmdria Orlea, Romania)

“Our primary project involves creating a small-scale replica of our town using clay. We plan to add
‘traffic roads' and even incorporate coding for robots to navigate...” (Persaves Elementary School,
Croatia)

“We have created a garden in our school so this is an ongoing applied research project for the
students... students can mix desk research, reporting, presenting and then actually see the results of
their work out in the garden...” (Gaelscoil an Inbhir Mhdir, Ireland)

Technology plays a vital role in connecting diverse cultures and overcoming language barriers in education.
The theme of “Technology as a means to overcome language and/or cultural barriers” stresses the
significance of supporting various languages, offering training in native tongues, and employing online
sessions for remote learning. Technology allows students to engage with peers from different countries and
access curriculum materials through translation apps. Additionally, technology enhances English language
learning among the students.

“The Google Translate has allowed for our EAL students to access the curriculum... they can use
translation apps and they can do active voice translation...” (Kinaffe NS Swinford, Ireland)

“It’s important to support the Bulgarian language as well, and someone to make the training for the
teachers for the rest of our colleagues - in our own language. The older generation of teachers - lack
the language, because they didn’t study English at that time, they study Russian and so on.” (Vasil
Levski Primary School, Bulgaria)
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3.7.6 Challenges

All teachers were very honest about the challenges faced during the rollout of the new technology. Four key
themes were identified (Figure 23).

Resource
Constraints

and Logistical
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Increased
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and Demand
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Technology
Adoption

IT Acquisition
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Figure 23: Challenges faced in technology implementation

Key insights into the challenges faced by educators and how they were overcome are further described in
Section 5.2.

Common challenges include the ongoing struggle for reliable internet connectivity in some schools, which
can reduce the impact of new devices. The need for additional teacher training and support with new
technology was highlighted which can place strain on already limited school resources. Having new
technology can also create additional financial burdens in terms of ongoing support and maintenance, as well
as ancillary costs such as transport (for the purpose of project work). Many open educational resources are
only available in English creating a barrier for non-English speakers. Some teachers can be resistant to change,
especially if a steep learning curve is required for a new technology.

Some challenges were directly related to the new technology, while others were externalities which are
probably faced by all schools to some degree. One of the biggest challenges related to technology is managing
the sudden arrival of new technology which needs to be installed, maintained and learned. Teachers spoke
of the importance of finding the right balance between price and quality, as well as the need for support
and assistance during the configuration and setup process. One teacher spoke of the pressure of selecting
the right technology, especially technology that was very expensive.

"Our big investment was an interactive smart board...This is a big investment for us, and we
wanted to ensure we got it right. We wanted something future proof. It took a lot of work to select
the right one." (Alpedrinha, Portugal)

A similar sentiment was shared in Spain.

"I’'m maybe the leader of this project - sometimes it is tough because you have to find the best laptops
to use for pupils, the best interactive screen and all stuff, and it takes a lot of time to make that. And
a good balance with the price and the quality." (CEIP Mesdn do Vento, Spain)

Budget constraints and the additional costs associated with device installation are also mentioned. Overall,
these insights shed light on the complexities involved in making informed decisions about technology
investments in the education sector. These decisions became more difficult when multiple types of
technology were being purchased by a school. Strategic thinking needs to be adopted in order to decide on
the best combination of technology, and allowances have to be made in terms of time and resources to
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implement and learn the new technology. Teachers need time and space to learn the new technology and
figure out how it can be integrated into the classroom.

“It took time to get used to all this technology and know how to use it properly. It's one thing to
use your computer for your own personal use, and it's another whole issue to use it for teaching.
We needed a lot of in-service education and had many presentations at the school.” (Potamia
Primary School, Cyprus)

"...technology can sometimes be a burden for teachers if there's a lot of learning or there's a lot of
potential frustrations with the technology..." (Malahide ETNS, Ireland)

A similar sentiment was shared in Ireland, where they referred to the process of onboarding teachers onto
the new technologies. They pointed out that this onboarding is more challenging for niche technologies such
as 3D printers.

“.there was a bit of onboarding in this process because the teachers had to learn how to use the
Chromebooks and get them set up for the students and make sure all the students were able to log
into their suites correctly and we did have some local support with this from the provider but
teachers had to do a lot of upskilling themselves and this is especially true when it comes to the 3D
printing software.” (Padre Pio, Ireland)

Teachers pointed out that attitude to change can be a big factor in success. Along the lines of the Technology
Acceptance Model, attitude to adoption can be affected by past experience, age, perceived usefulness of the
technology, and perceived ease of use. Teachers, like any other user, may require different degrees of
convincing that something will work or is indeed useful. Many teachers in these schools have had previous
negative experiences with technology.

"We know that failure with technology does happen sometimes and frustration does occur but
failure can't be the norm when it comes to technology, teachers are far more confident [when they
know it will work]." (Kilcooley, Ireland)

Schools took steps to ensure an effective onboarding process for other teachers. Many of the teachers being
interviewed acted as the ‘internal champions’ for the technology implementation, which meant they took
on the responsibility of instilling cultural change and being the ‘go-to’ person for tech related issues. Once a
small group of teachers were convinced, then the other teachers would start to shift their attitudes.

“While a few colleagues initially found it challenging or were hesitant to implement these changes,
witnessing a small group of us embracing technology in our classrooms motivated them to give it
a try. It turned out to be less complicated than they thought. The success was evident as some
colleagues became more relaxed over time.” (Agia Varvara Primary School, Cyprus)

This convincing often involved carrying out a demonstration of the technology within a classroom context.
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"Some teachers are happier to learn than others; some need more support to learn and to be
inspired about what difference it could make to them and their work. Sometimes you have to show
them how it works in the classroom." (Alpedrinha, Portugal)

Sometimes it appeared the burden on the ‘internal champions’ was quite high, because not only did they
have to figure out how to use it effectively but also convince others. Often, they were unsure as to other
teachers might react.

"The biggest challenge we had was learning to not only use this new equipment but also how to use
it effectively.... you don't know exactly how the teachers will take in what they have learned."
(Gavaio, Portugal)

In Finland, we heard first hand from a teacher who was concerned that she would not know what to do with
a new smart board in her classroom.

"I was fearful about the smart screen and - my child is a teacher, and his girlfriend is a special needs
teacher and | said to them “What do | do with it?” - Technological self-efficacy is very weak [among
some teachers] but nowadays devices work better, networks work better." (Kirkonmaki, Finland)

This fear of technology is certainly more pervasive among an older generation of teachers, where insecurities
about technology may still exist, or perhaps the embarrassment that comes with ‘not knowing’ or ‘not
knowing what to do.’ It is clear that there is a desire from most teachers to learn, and learning often does
come easier once initial expectations (of something going wrong) are overcome.

"They [the older generation of teachers] want [to learn] but at the same time | see that they don’t
really find it easy to implement it in work. | offer absolutely everyone my help and | do and | assist and
we collaborate. Most of the challenges come from of the insecurities - the lack of experience for the
teachers and - at the beginning they are always afraid of the new and when they are not comfortable
in the field or don’t know how to use it, because they don’t want to do something wrong." (Vasil
Levski, Bulgaria)

Of course, all of this new training also takes time and resources away from other duties and work within the
school. Training time needs to be scheduled, people need to make themselves available, and a period of ‘trial
and error’ is inevitable. One teacher in Spain probably summed it up best.

"Too many devices, too many teachers to teach, too few people [to do the teaching] and too little
time." (CFR De Vigo, Spain)

A similar sentiment was shared in Romania, where it was pointed out that some specialised teachers are
already in short supply, and while they would like to hire an additional teacher, this would just not be possible.

"There is no way to get another assistant, qualified assistant, she’s [referring to another teacher]
the only physics teacher, for 600 children!" (Simion Mehedinti, Romania)

Many schools took steps to involve students in the technology implementation, which reduced the burden
on teachers.
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"We created some quick start guides to show students how they could quickly set up their account
and then from there they became the teachers. There is a lot of peer learning involved... students
explaining how to set up the iPad and access the basic apps. Teachers were initially hesitant due to
the learning involved." (G. Rodari San Gillio, Italy)

"Kids are pretty tech-savvy... they will show the teacher how to do something if they figure it out
before the teacher does. It is important to involve them." (Kilcooley, Ireland)

“We had the teachers who knew some programs and then they presented to the other teachers
and invited the other teachers to work with them while they were using it. The same for the student,
those who knew a little bit more helped the others so that they come up to a level where they feel

more confident in using it.” (Potamia Primary School, Cyprus)

There were other challenges faced by schools that created additional friction when introducing new
technology. Needless to say, consistent and adequate Wi-Fi connection remains a problem for some schools,
despite efforts to improve connection with upgraded or new hardware (new routers, booster packs etc). In
some cases, this ongoing problem took the shine off the new technology, and teachers have to come up with

new approaches and adapt the use of the technology.

"Of course, the major challenge was and continues to be Wi-Fi... overall, our internet is still slow..."
(Alpedrinha, Portugal)

"No matter how many devices we have or how well designed the software is we will always have
limitations on how we use it as long as our Internet is not solved, we are trying to improve what
we can..." (Gaelscoil an Inbhir Mhdir, Ireland)

“We also suffer from inconsistent Wi-Fi....we try to adopt a hybrid approach so that we don't depend
on the internet all the time, lots of programs and games that can be preloaded so the students can
work in them without consistent Internet connection..." (Gavaio, Portugal)

Since many of these schools are extremely rural, there are also additional challenges around logistics. Two
teachers spoke about how children living far away from the school can lead to a level of exclusivity because
certain children cannot stay after school for additional activities involving the technology (project work,
maker clubs etc).

"It can be a little bit unfair because some students who live closer to the school are able to stay in
the school after school hours for extracurricular activities." (Elementary School Rovisce, Croatia)

"The other challenge is that our children are having, or they travel daily with the public transport,
so they can not stay after classes." (Simion Mehedinti, Romania)

Afinal challenge was described by teachers in both Cyprus and Greece. They spoke of how periodic turnovers
in staff can have adverse effects on medium-long term digital transformations, as often the teachers that
start out as the internal champions will move school before the full implementation is complete.
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“In Cyprus we have an additional challenge of teachers moving school, they must move every 8
years in second level, this makes it hard for us to continue legacy planning and maintaining a
knowledge base of teachers. Also, the project time span was not ideal as it spanned across two
school years, meaning there was turnover in teachers between the years.” (Solea Lyceum, Cyprus)

“Also, the staffing cycles rotates almost every year the maximum you can stay at the school is
maximum 8 years. So, this year about half of the staff involved in the project left the school, and
we got to do another seminar for the new staff to learn how to use it and apply it in their class.”

(Agia Varvara regional gymnasium, Cyprus)

In this context of this kind of staff turnover, schools spoke about the importance of documenting the rollout,

creating guides, and maintaining an updated training plan.

Schools were quick to present actions that they took recommendations for other schools beginning a

similar digital transformation journey.
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4 ‘Case Studies’

In this section we will present one interesting case from each country in order to provide a richer context to
the data from section 3. These case studies were selected based on schools that the LfE team felt provided
an interesting perspective in terms of culture, impact and challenges encountered.

4.1 Bulgaria: Private English Language Secondary School (PELSS), Chelopech

PELSS Chelopech is a secondary school located in the mining
districts east of Sofia. In fact, the school was set up by a
Canadian mining company. Many of the residents are involved
in the mining industry. PELSS had the following high-level aims:
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Create a positive attitude to new technologies and
allow students and teachers to try something new
Increased positive teacher-student interactions in the
classroom

Fostering inclusivity of the local community and parents
Encourage participation in international projects
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In order to achieve these aims, PELLS bought 2 55” Interactive
Touch Displays, 10 Asus Chromebooks, 6 Lego Spike sets, 4 sets
of VR glasses. They also invested in Google Certified Educator
training and STEM training in robotics.

PELSS underwent the following changes in measured metrics.

SRT Change 37.50 (From Consistent to Advanced)
Teacher Development Change 6.94

Teacher Self-Efficacy Change 12.50

Teacher Technology Use Change 44.44

Teacher View of Technology Change 10.19

Teacher Confidence in Technology Change 4.76

Project: One of the drivers for PELLS was to reinvigorate student learning after the Covid pandemic by
presenting new and interesting learning experiences. Their focus was on increasing student and teacher
motivation, engagement and creativity. They engaged in a number of projects in the last 12 months, utilising
their technology in different ways. For example, on Earth Day there was a demonstration with the VR glasses
where students explored a digital world where they could learn about volcanoes, earthquakes and time
zones. Chromebooks were used to create a geography project called “Sustainable cities”, which produced a
Google Earth tour of different sustainable cities. Most recently, students took part in a project named “Why
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we think what we think” and participated in the National Contest of Natural Sciences and Ecology
competition. The project included the use of Chromebooks, VR glasses, Google suite, Canva and ChatGPT.
Collaboration with other schools has been successful in obtaining the STEM School Label, and students have
shown remarkable creativity and involvement in projects.

How have things changed for PELSS?

Classroom Level: There was a period of adaptation and exploring the use of the devices, discovering how we
could implement them in our education. The two interactive displays are used daily for presentations, videos,
educational games and taking notes in the cabinets of physics and chemistry. This technology has
transformed life in the classroom, especially making it more suitable for STEM and its conceptualization. LfE
has resulted in increased and improved collaboration between students, encouraging critical thinking skills
and the ability to make decisions. Teachers have observed an increased frequency of students helping each
other when they’re using technology in the classroom. The new technology provided a space for students to
express themselves and met their individual needs for learning.

Teacher level: The new equipment and devices encouraged teachers to incorporate different learning styles
like Project based learning, Problem based learning, etc., giving students a more tailored experience, and
allowing teachers to enhance and embrace their own digital literacy skills.

Student Level: The integration of technology has had a significant impact on student motivation and
engagement, with students taking on the role of teachers and sharing knowledge with their parents. Students
showed very good academic results in the last school year — very good 5,49 result for the whole school from
maximum 6. Many students participated in extracurricular activities like Open school day and Earth day using
VR glasses, interactive displays, LEGO sets and Chromebooks with demonstrations.

Challenges Faced: The process of adaptation to the new equipment was slow and time consuming for both
students and teachers. We needed time to install all the devices and equipment. But | think it's normal for
everything new, it becomes normal after a while. The biggest challenge was to provide meaningful and
educational content in using technologies with students and to express our intention for learning with
technologies in a proper way. At the student level, giving students the independence to use devices carried
its benefits and responsibilities. Sometimes students may slide and use devices in inappropriate ways, but
that's not necessarily bad. It may prepare them for real-life challenges with technology.

Summary: PELLS certainly brought a wide range of technology to their classrooms and utilised it in creative
ways, often following themes of sustainability and exploration. They also engaged in many events outside of
the school, from collaborations with other schools to regional and national competitions. One teacher in
PELLS probably summed up their outlook best:

“We boldly assert that, as a smaller community within this village, we strive to infuse vibrancy into
it, courtesy of the teenagers in our school. Recognizing their distinctiveness, we, as teachers, make
concerted efforts to fuel their creativity using technology. In a way, we believe we contribute to the
vibrance of this village.”
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4.2 Croatia: Elementary School PerSaves, PerSaves

PerSaves is a small village about 50km north of Croatia ol

capital, Zagreb. Persaves had one main aim in mind when
embarking on the LfE journey. & /

Aim: Per3ave wanted to further equip their makerspace
with technology such that their students could learn to
create and innovate while working with others. To
achieve this aim, the school bought the following

technology.

23 x Laptop, 1 x Ozobot Bit Plus classroom kit (includes 12
robots), Original Prusa i3 MK3S+ 3D printer + MMU2S
upgrade kit for multicolored 3D printing, 1 x Pametnica
Interactive screen 86, 1 x Pametnica Interactive screen
65", Vivi Classroom management hardware + software

Elementary School Persaves underwent the following changes in measured metrics.

SRT Change 29.17 (From Consistent to Advanced)
Teacher Development Change 10.42

Teacher Self-Efficacy Change 6.25

Teacher Technology Use Change 33.33

Teacher View of Technology Change 30.56

Teacher Confidence in Technology Change -7.14

Project: PerSaves engaged in a range of Makerspace projects with their new technology. For example, one of
the first projects was a 3D printing workshop where students printed bookmarks with the school logo that
students then sold at a school fair, and all the collected money from the sale went to a local animal shelter.
Another project invited one of our last existing pottery makers to the makerspace to teach students and
teachers how to make clay replicas of buildings in our local community. Another big project was building a
traditional mock-up model of buildings, structures, and traffic roads of Persaves village using 3D printing
technology. In this mock-up, the students coded routes to visit common buildings in the local community by
programming the Ozobot robot to navigate the map. This project allowed students to develop their digital
and | knowledge and skills, while also enhancing their connection to the local area.

How have things changed for Elementary School Persaves?
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Classroom Level: Our makerspace is where our teachers can teach our students essential skills such as
problem-solving, creativity, critical thinking, collaboration, and multitasking. They are transforming learning
by moving classrooms from static places where we passively receive information into dynamic communities
that promote inquiry, collaboration, and creativity while enabling our students to be creators rather than just
consumers of educational content.

Teacher level: Our teachers collaborate better with other teachers in our makerspace classroom and make
better cross-curricular connections. In addition, our teachers enhanced their digital competencies and
pedagogy through various professional development activities. Teachers bring Makerspaces to life. They
shepherd students to new ways of thinking, acting as designers to create curricula that exercise essential
competencies in their students. Innovation education in a makerspace presents an entirely different
approach to what it means to be a teacher. Makerspaces are as much a learning opportunity for teachers as
they are for students in developing competencies essential for the 21st century.

Student Level: In our makerspace, students learn new skills and practice using different computer programs,
digital equipment, and other materials. Makerspaces foster our students' curiosity, enthusiasm for learning,
confidence, and natural collaboration. They lead students to determination, independent and creative
problem-solving, and authentic preparation for the real world by simulating real-world challenges.

Community Involvement: With the help of this project, there is much also better collaboration between our
school and our local community, and many local people and organizations are participating in learning
projects and activities in our makerspace. The project is also promoting sustainability, we equipped our
makerspace with scrap leftover building materials from our local artisans and we are planning a collaboration
with our local carpenter on a project of building a little free library in our schoolyard.

Challenges Faced: Persaves did not encounter too many challenges, probably owing to their already existing
familiarity with Makerspaces. However, they did describe challenges in deciding on the right equipment, and
in some cases the robots they wanted were not available, so had to settle for another type. They also describe
English level proficiency among students as being a challenge when onboarding, as a lot of learning content
was only available in English.

Summary: Persaves is one of the schools on the LfE that presents an exemplar of Makerspace culture. They
achieved a certain level of innovation and openness through specific measures directly related to their
development of Makerspaces that bring together students, teachers and wider community.

“School makerspaces are most successful when they become meeting places for the school’s local
community. In this place, people of all ages and backgrounds, amateurs, and professionals, come
together to share their interests and ideas, learn from each other, create new things unimaginable
before, and enjoy themselves while doing so.”

Persaves also presented an interesting case in terms of their measure of technology confidence, which
actually decreased by 7%, albeit with a sample size of only 2. This may be because of having to come to
terms with a lot of new technology. If anything, it at least shows that technology confidence is a very fluid
and continuously changing measure, and can be affected by developments in technology, onboarding
journeys onto new technology, and having to learn technology use in different contexts.
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4.3 Cyprus: Potamia Primary School, Potamia

Potamia primary school is situated in the small village of
Potamia, close to the city of Nicosia, Cyprus. It is a small
school with 45 students located in a border region with
issues related to the Turkish invasion and the presence of
communities from both sides of the border.

Aim: The aim of the project was for the students to
investigate the relationship among the people of the two
communities living in their village (Greek Cypriots and !
Turkish Cypriots) using technology acquired from the LfE
Project funding.

To achieve this aim, the school purchased 2 x Interactive
boards, 1 x Interactive screen, 13 laptops, 8 x tablets, 2 x
projectors, 8 x Blue bots, 2 x Routers and 4 x Micro:bits
(these micro:bits were partially funded from other sources)

Potamia Primary School underwent the following changes in measured metrics.

SRT Change 38.54 (From Consistent to Integrated)
Teacher Development Change 20.83
Teacher Self-Efficacy Change 25.00
Teacher Technology Use Change 50.00
Teacher View of Technology Change 16.67
Teacher Confidence in Technology Change 19.05

Project: The students used the technology purchased (personal devices and network equipment ) to find
information on the internet, to take pictures/evidence around the village and conduct interviews with people
from their village. They were trying to find the reasons that helped people from the two communities to live
in a peaceful way in their village, something unique in Cyprus. At the end the students prepared digital books
and presentations of their findings. The students became researchers and studied an important subject that
affects their lives in their village and country. They collected original data and compared it with information
from many other sources. They presented their conclusions and posted them on the internet (school’s and
community’s home pages) so that it might help solve community differences. They also presented their
findings in front of a gathering at the village’s main square. They were applauded by the people who
participated in the event.

How have things changed for Potamia Primary School?
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Classroom Level: The project ensured that the tablets, computers, and other equipment were not isolated
tools but integral components of daily learning. With a ratio of 1 :3 9 (1 personal device for every three
students), the equipment became accessible into every day learning for various activities and lessons across
subjects, creating a versatile and integrated learning environment. Interactive boards and Active Touch
Screen (3 in total) with projectors were also a very valuable technology tool which supported teaching and
learning and enabled students’ engagement and teachers’ improvement of efficiency. In effect, the
technology also brought students outside the classroom, into the community and beyond.

Teacher level: Teachers worked together and helped each other when they faced difficulties with the
equipment. Very intense in-service training courses were also organized to help teachers incorporate new
software into their teaching. Training was offered in many ways (theoretical, hands on, lesson observations,
co teaching, etc.). Similarly, the collaborative spirit among teachers emerged as a cornerstone in overcoming
challenges associated with the integration of technology. Facing difficulties with the equipment, educators
joined forces, exchanging insights and providing mutual support. This collaborative approach not only
strengthened their collective problem-solving abilities but also created a culture of continuous learning and
adaptability within the teaching community.

Student Level: The equipment served as catalysts for transformative learning experiences. They empowered
students to become digitally competent, active researchers, allowed for the creation of impactful digital
presentations, facilitated responsible internet use, and seamlessly integrated technology into daily lessons.
The combination of hardware, software, and a strategic approach contributed to a project that not only
enhanced digital skills but also leveraged technology to address real-world issues within and beyond the
students' community. Students using the equipment provided by the program (tablets, computers and bee
bots) also learned basic programming. The students, by using the equipment, became more independent
learners and learned to cooperate and help each other in their effort to acquire new knowledge. They used
software to practice what they learned and the internet to solve questions and find information.

Challenges Faced: The main challenges faced during the project's implementation were the low digital
abilities of the students and teachers at the beginning of the program. Additionally, there were time
limitations. The students in our school had extremely limited digital abilities, especially for using the
computers. They had to learn even the most basic procedures while using the computers. Since there is no
time in the curriculum for teaching computers the process had to be combined with the teaching of the
different lessons. Fortunately, students learned fast, they cooperated and helped each other in the process.
Acknowledging the initially low digital abilities of both students and teachers, the project integrated digital
skill development seamlessly into regular subject lessons. This approach ensured that students acquired
essential digital competencies without compromising on the core curriculum.

Summary: Potamia presents a brilliant example of how technology can be used to invigorate a whole
community where cultural differences exist. Collaboration and involvement were at the forefront of
Potamia’s approach, and we saw associated healthy increases in metrics around school and teacher
development, while the students also undoubtedly benefited. The following quote exhibits the simple but
powerful impact on students:
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“I think the students are very proud of it, and they feel that they have accomplished something
meaningful.”
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4.4 Finland: Education Centre Brahe, Siikajoki

Brahe is located in the North Ostrobothnia region in the
municipality of Siikajoki with a population of 5 000. Brahe
offers nature and equestrian studies and degrees in
equestrian services, veterinary nursing and nature
education, to name a few. Brahe’s LfE project identified
the following objectives:

Objective 1: improve the quality and accessibility of
digital tools

Objective 2: strengthen students’ skills and increase their
motivation and commitment to study Q;

Objective 3: develop teachers’ skills and diversify
teaching

Objective 4: increase educational cooperation with other
education organizers (e.g. municipality)

Brahe purchased 24 computers, 2 interactive
whiteboards, a projector, and other supplies, like
speakers, mouses and wall mounts for the whiteboards.

Brahe underwent the following changes in measured metrics.

SRT Change 7.29 (Remained in Integrated)
Teacher Development Change 2.08
Teacher Self-Efficacy Change 0.00
Teacher Technology Use Change 8.33
Teacher View of Technology Change 2.78
Teacher Confidence in Technology Change 7.14
Project

Before the project, Brahe had only one outdated computer classroom with computers that were 10 years
old. These outdated devices caused delays and frustration for students. Despite the practical and equestrian
focus, computers are an essential part of education in Brahe since they use them in every course. Brahe's
curriculum includes training contract periods where students train at a selected workplace, but also complete
the common courses at the same time. These students need to be able to attend classes remotely, or at least
watch the lecture on a recording. In addition, the computer classroom is in a building set for demolition in
the next few years. The school had an alternative classroom in another building that was in excellent
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condition, but it lacked the essential technical infrastructure. Consequently, Brahe sought support from LfE,
specifically requesting computers and interactive whiteboards.

How have things changed for Brahe?

Classroom Level: The integration of smart boards and laptops has significantly improved the teaching
environment in Brahe. The new devices, such as interactive boards, facilitate visual learning in language and
maths classes. In mathematics, teachers can use the board to visually break down calculations step by step.
In language studies, the audio equipment allows for more varied lessons with the integration of electronic
materials. The interactive board fosters student engagement, also achieving the project's goal of enhancing
hybrid participation. Students can now attend lessons remotely and not worry about missing anything
important while on training contract period.

Teacher level: The smart board and laptops are actively used in teaching. Teachers can also show videos and
different media with the smart board which creates a more interactive and engaging learning environment
for all. Teachers can now redefine their teaching methods and provide detailed lesson instruction and plans.

Student Level: Previously, students were frustrated by malfunctioning computers, which affected their
motivation to learn. With the introduction of functional equipment, such issues are now resolved, eliminating
delays and ensuring a smoother learning experience. Students are pleased with the improved technology,
increasing their overall satisfaction.

Community Involvement: One of the first experiments with the equipment, particularly the audio
equipment, was in June when the students and staff were able to attend a joint graduation party which was
streamed from a nearby town. The graduation party was attended by 20-30 family members. Later in June,
the Natural Resources Institute of Finland rented the room and tried out the interactive whiteboards for their
robotics seminar which had about 30 participants from different countries. The project involves cooperation
with the municipality and participation in events such as horse and dog shows and the annual Northern
Finland garden fair.

Challenges Faced: All digital equipment purchases have to be made through the IT-support, which is primarily
accessible remotely, making the process more challenging and causing delays. Also, while waiting for the
equipment to be installed, window renovation began in the designated classroom, causing further delays. In
the autumn, the teachers also noticed that there was a shortage of functional laptops. To address this, they
used the remainder of the project budget, supplemented by personal funds, to purchase additional laptops
and removed microphones and training from the plan.

Summary: Before the project, Brahe's outdated computer classroom in a soon-to-be-demolished building
made teaching more complicated. With the LfE support, they acquired computers and interactive
whiteboards which improved the visual and remote learning. Despite challenges, Brahe successfully adapted
its teaching environment and use of technology and involved the community in joint events.
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4.5 Greece: Junior High School of Feres, Evros

Junior High School of Feres is a school of around 200
students located in the rural community of Feres, near
the Turkish border, with a population of less than 6 000. | ...

e

In LfE project, they set the following objectives:

Objective 1: to introduce students to the analysis of
environmental information

Objective 2: combine hands-on training in digital

applications and outdoor activities

Objective 3: increase the school’s e-maturity, not only by
the new digital infrastructure but also by improving the
digital skills of both teachers and students

Feres purchased 10 computers, 12 monitors, a printer
and printer inks, a projector, network infrastructure and
other accessories. They also included the equipment
installations in their budget.

Junior High School of Feres underwent the following changes in measured metrics.

SRT Change 39.59 (From Consistent to Advanced)
Teacher Development Change 10.42
Teacher Self-Efficacy Change 8.33
Teacher Technology Use Change 50.00
Teacher View of Technology Change 18.06
Teacher Confidence in Technology Change 16.67
Project

One of the main problems that Feres wanted to solve by applying for the project was the lack of practical
training in most of the studies. Although students learn about important topics like the environment and
climate change, the education system generally lacks hands-on experiences such as workshops and projects.
The project aimed to bring school students closer to the analysis of the local environmental and cultural
issues such as religion information, by introducing them to the use of Geographic Information Systems (GIS)
and geospatial data handling. The existing school infrastructure posed challenges, as it lacked essential
resources such as computer equipment, fast internet access, and suitable software. Additionally, students
lacked basic knowledge in data handling and presentation. The goal was to provide students with the tools
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and skills needed to engage in scientific research, analyse data, and enhance their presentation,
communication, and teamwork abilities.

How have things changed for Junior High School of Feres?

Classroom Level: Feres have adopted the use of GIS software QGIS, as well as data handling software
LibreOffice. They also use webGIS apps, such as the climateengine and dynamicworld to handle, view and
analyse satellite-derived environmental data, including temperature, rainfall, vegetation, drought index, and
fires in the vicinity of the school. In terms of teaching methods, Feres has adopted innovative approaches
that focus on developing geographical skills, spatial thinking, data analysis, environmental awareness, and
technological proficiency. They used the computers obtained through the project as well as the manual of
the QGIS and the relative teacher’s presentations, to provide students with practical knowledge and skills.

Teacher level: Teachers had the opportunity to adopt a new approach to teaching, creating more meaningful
interactions between students and teachers. The project offered teachers the chance to improve their skills
in geospatial web applications, handling and presenting thematic geospatial data together with the students.
In addition, the collaboration with the local university allows them to gain recognition through a GIS
certificate if they wish.

Student Level: The project at Feres school resulted in positive outcomes for students. Beyond improving
computer skills, students gained a heightened awareness of their surroundings. They improved their ability
to find scientific information, analyse data, and conduct independent projects, which is an especially valuable
experience for students in remote areas with limited non-formal teaching opportunities. Despite their
previous familiarity with social web applications, they initially lacked GIS technology skills. However, by the
project's end, they successfully navigated webGIS apps and web-based data. Feres school strongly affirmed
the project's impact in their final report, noting increased student engagement and motivation, collaboration,
academic performance, interest in learning, and improved teacher-student relationships.

Community Involvement: The school shared the project outcomes with the teaching staff and kept students’
parents informed about the progress. Students involved their families and communities, contributing to data
collection, for instance, about local churches. Project results were communicated in teachers' meetings, and
a link to the dynamic churches map was added to the school's website for wider access.

Challenges Faced: The project faced some challenges due to delays in funding caused by bureaucratic issues.
Despite this setback, the school put in extra effort and ensured the successful implementation of the project.

Summary: The Junior High School of Feres identified a critical issue in the lack of practical training in their
education. The project aimed to address this by introducing Geographic Information Systems (GIS) and
geospatial data handling to analyse local environmental and cultural issues. Despite challenges in
infrastructure and funding delays, the implementation of the project was successful, positively impacting
both teachers and students, enhancing their skills and awareness.
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4.6 Ireland: St Michael Rockwallace, National School

St Michael’s Rockwallace is a small, rural, two teacher
school situated about 8km from the closest town,
Monaghan. They had four aims at the outset of their
project.

Aim 1: Enhancing the learning experience of the children
Aim 2: Progress the digital literacy of the teachers

Aim 3: Enhance/upgrade the infrastructure with their
school

Aim 4: Conduct a whole school project on the community

St Michael’s purchased 16 iPads, 12 Chromebooks and an
AppleTV, as well as associated accessories.

St Michael’s Rockwallace underwent the following changes in measured metrics.

SRT Change 45.83 (From Consistent to Advanced)

Teacher Development Change 16.67

Teacher Self-Efficacy Change 21.88

Teacher Technology Use Change 50

Teacher View of Technology Change 30.56

Teacher Confidence in Technology Change 45.54

Project: The school carried out a project focusing on the history of the local community. They decided on a
theme and split all students into groups. Each group knew what they had to research and were supplied with
the necessary research tools e.g. iPads, chrome books, videos, books. Once this was finished, the students
created short videos and animations. Three members of the local community willingly took part in the
‘research period’ of the history project. They offered up their own information and knowledge relating to the
local community. Students conducted interviews with them, and they supplied old documentation and books.
One member of the community fundraised in the event that we would need additional funding to complete
the project.

How have things changed for St Michael’s Rockwallace?

Classroom Level: My own classroom and teaching has changed significantly since my participation in the LfE
initiative. Previously, the use of ICT in the classroom was a daunting thought (as it was difficult to monitor all
children using devices). As a result of this funding, we were able to purchase a bundle of iPads that were
programmed to a school network and allowed the ‘teacher iPad’ to monitor the ‘student iPads’. This
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eliminates the initial fear in using ICT. Moreover, the teacher iPad can control the other iPads, which has been
life changing in an infant classroom.

Teacher level: All teachers involved initially commented on their own fear and apprehension in implementing
a greater range of ICT in the classroom. With schools being such a busy environment, it can be hard to find
the time to carry out CPD training in ICT (with teachers having to travel to education centres for training).
Thankfully, as a result of participating in this LfE project, we were given the opportunity to engage with online
CPD through the company ‘Wriggle’ Learning. This has made a big impact on the teachers' perceptions
towards using technology in the classroom as they can train in the comfort of their own homes and at a time
that suits them. All teachers are now using the iPads in lessons across the curriculum. The teachers are
learning to work collaboratively using ICT, with team teaching lessons now set up for the senior end of the
school.

Student Level: The children have certainly appeared more enthusiastic about learning activities when the use
of the iPads is mentioned. They enjoy simple, active learning exercises. They have remarked that it is easier
for the teacher to see their progress (if they are stuck) through using the teachers iPad and the app
‘Classroom’. Children that may find the conventional ‘reading and writing’ difficult have been afforded a new
form of communication. The children are using a range of different apps and websites throughout lessons.
E.g. kahoot, sketches, math splash, jolly phonics, Stop Motion Studio.

Challenges Faced: Prior to the project, we were sceptical as to how all children could become involved in the
project. As we are a small school, access to devices such as iPads and Chromebooks was very limited. Due to
the money granted during the LfE journey, we were enabled to buy additional technology which allowed a
ratio of 2:1, students to digital device (iPad/Chromebooks). In a school of our size, this was an incredible
achievement and only possible due to this initiative. Fears of initial teacher apprehension were overcome
through smart and targeted CPD.

Summary: St. Michael’s Rockwallace is an example of a typical small rural school in Ireland. They have only
two teachers and before the project had a very high student to device ratio. The addition of 28 new portable
devices to the school has made a huge impact, with a now 2:1 ratio. We see the impact in the statements
made by the school representative (who is also a classroom teacher in the school). They describe the positive
effect on students, who are more enthusiastic about learning activities. They also describe how teachers who
have overcome initial fear and apprehension of the introduction of the new technology, through the use of
online learning resources. This is also a theme we saw in teacher interviews. Overall, St. Michael’s
Rockwallace jumped two levels in the SRT, from Consistent to Advanced. They also showed related
improvements in Teacher Development, Self-Efficacy and Confidence in Technology.

“There is no doubt in my mind that the school will reap the benefits of this project for years to
come. All teachers have been given a new lease of life and are highly motivated to use ICT in their
own classrooms.”

Learning
from

D7.3 Impact Assessment 72



4.7 Italy: Gianni Rodari Primary School, San Gillio

Gianni Rodari Primary School straddles the slopes of the
Susa Valley, in the Italian Alps of Northwest Italy. This
primary school consisting of some 200 students had two
clear aims for their LfE project:

Aim 1: become a technology learning hub within their
local community, to foster both academic and community
development.

Aim 2: To first provide age-appropriate technology to
their students and improve their educational experience

To achieve these aims the school purchased 32 iPads, 2
interactive touch screens, as well as a range of
educational software for 3D modelling and printing
(building on technology they already had), as well as
platforms for creation of videos, animations and comics.

Gianni Rodari Primary School underwent the following changes in measured metrics.

SRT Change 34.37 (From Consistent to Advanced)
Teacher Development Change 8.33

Teacher Self-Efficacy Change 6.25

Teacher Technology Use Change 16.67

Teacher View of Technology Change 5.56

Teacher Confidence in Technology Change 2.38

Project: The primary project goal was to bridge the digital divide in the village of San Gillio. The school

observed that many residents lacked access to technology, and they wanted to provide students as well as

the wider community with valuable tech skills. Their eventual goal was to bring both project aims together,

such that by teaching the students the skills, they (the students) could then become the teachers of the

community.
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“many residents in our village have had no exposure or not much exposure to digital equipment and
digital devices therefore we wanted to create an education hub where residents could learn how to
use devices and use them for their own personal use whether it's research or online banking or
accessing government systems, in this way the students could also become educators to the
community and pass on the skills that they have learned to the wider community”

With the Together More project, the school brought the technology to the community. With this initiative,
they brought a ‘mobile laboratory’ to different spaces within the community to showcase different
technology use cases. For example, short lessons were held by fifth grade students on the conscious use of
the internet.

How have things changed for Gianni Rodari Primary School?

Classroom Level: The technology acquired through the project has undeniably made a significant difference
in the classroom setting, allowing for more dynamic and interactive teaching modalities. The use of
educational apps, interactive presentations, and online resources has provided a versatile toolkit for
delivering content in a more engaging manner. Teachers have been able to tailor lessons to individual learning
styles, fostering a more personalized and effective classroom experience.

Teacher level: Teaching methodologies have evolved to become more interactive and tailored to individual
needs. Technology has facilitated improved communication and collaboration among teachers. Platforms for
sharing lesson plans, resources, and best practices have been established, creating a supportive community
of educators. This collaborative environment has proven instrumental in the exchange of ideas and strategies,
ultimately benefiting both teachers and students.

Student Level: The introduction of technology has sparked a newfound enthusiasm for learning among
students. Interactive lessons, multimedia presentations, and collaborative online activities have made the
learning process more enjoyable and participatory. Students have actively embraced the technology,
resulting in increased attentiveness, participation, and a genuine interest in the subject matter. For example,
the touchscreen monitors have offered a new interactive learning experience. The students love using them.
Even in the short time we've had these interactive monitors I've seen a lot more engagement from students
and a lot more inclusion from students and a lot more participation of students in classroom discussions.

Challenges Faced: One significant challenge involved the logistics of distributing devices to students and
families, particularly those residing in remote areas. To overcome this, a detailed logistical plan was devised,
incorporating collaboration with local authorities and community networks to streamline the delivery
process. Clear instructions and support materials were provided to enable independent device setup by
recipients. Another notable challenge was ensuring equitable access to digital resources and support,
considering potential disparities in internet connectivity and digital literacy skills among students and their
families. To address this, a comprehensive support system was established, including digital literacy
workshops, technical assistance helplines, and potential collaborations with local internet service providers
to improve connectivity in remote areas.

Summary: Gianni Rodari Primary School truly embraced a community wide project. By enabling students to
become digitally literate, they propagated this new knowledge throughout the community. They brought the
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classroom to the homes of families and residents. They stand up as an exemplar of a school acting as a
positive change agent within the community.
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4.8 Portugal: Primary School de Castro Verde, Castro Verde (Part of AE de Castro
Verde)

Escola Basica de Castro Verde is located in the village of ; :
Castro Verde, situated in the South of Portugal. The school e
is part of a group of schools known as the Agrupamento e :
Escolas de Castro Verde (School Grouping of Castro Verde).

AE Castro Verde had the following aim for their project:

Aim: To create a mobile lab whereby teachers can travel to
different schools and classrooms to teach a range of
technology skills, while also enhancing 21st century skills in
both students and teachers.

Usboa

To achieve this Mobile lab, the school group bought the
various sets of robotic equipment, including Microbits,
Electrofun and PTRobotics, as well as associated

accessories and supporting computing equipment.

Primary School de Castro Verde underwent the following changes in measured metrics.

SRT Change 46.88 (From Consistent to Advanced)
Teacher Development Change 15.71

Teacher Self-Efficacy Change 18.75

Teacher Technology Use Change 8.33

Teacher View of Technology Change 25.00

Teacher Confidence in Technology Change 15.48

Project: AE de Castro Verde (of which the primary school is a part) embarked on a project to mobilize teachers
from specific technical areas to travel to different schools/rooms and engage in diverse activities related to
specific skills. The "Mobile Co Lab" Project was designed to create a kit of resources that can be taken to
classrooms according to the needs and characteristics of the students. After acquiring the resources, teachers
most directly involved in the project received training in programming and robotics, 3D design and printing.
They had the opportunity to learn how to work with programmable objects, 3D printers, and pen readers to

understand the potential uses of technology in the curriculum.
How have things changed for AE de Castro Verde?

Classroom Level: The acquired resources have enabled and will continue to enable the implementation of
various curricular projects across different educational cycles in the short and medium term. Technology,
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particularly robots, has facilitated the introduction of more practical content and the learning of STEM
subjects in a format that encourages continuous questioning, reducing the compartmentalization of subject
knowledge. Tangible object robotics, now possible to implement, allows us to provide practical learning of
21st-century skills. It helps develop computational thinking and critical thinking, understanding the more
theoretical content of various curriculum subjects, and, above all, bridging the gap between theory and
practice in the sciences at different learning levels and with varying levels of depth.

Teacher level: we have observed some improvements in participation in projects that incorporate
technologies, openness to STEAM activities integrated into the curriculum that involve students conducting
experiments. The acquisition of digital skills in the context of teacher training by training centres has gradually
resulted in a greater integration of new tools in the classroom.

Student Level: The development of robotics-related projects allows students to learn and develop skills at
their own pace, freeing the teacher to more effectively support students with greater difficulties without
leaving them behind or making them feel excluded. Students show great curiosity when presented with an
activity outside the traditional approach. Even the more reserved students have responded very well.
Because they are allowed to choose the activity or project to work on, respect their own pace of learning and
realization, make mistakes and see those mistakes valued, and understand that errors allow them to discover
different paths to the same solution, their confidence in their abilities has increased.

Challenges Faced: There was a delay in acquiring resources due to the market's inability to respond promptly
to requests, posing difficulties due to the additional workload during an exam period. There was also the
issue of introducing and integrating these new technologies midway through the academic year when the
teaching activities were already planned and actively underway. Although technologies are integrated into
the curriculum, the development of projects and activities to leverage them is not happening quickly enough
due to the time required for the preparation of quality and properly integrated activities. It is noted that
teachers are sometimes very attached to the curriculum and more traditional, directive teaching methods to
comply with national guidelines regarding the need for national tests or exams. For a greater integration of
technologies, it is necessary to design and implement projects where learning is more student-centred, and
students have time to question issues not only in different curriculum areas but also in the groups they
participate in and in society in general. For this to happen, teachers need to feel motivated and valued, in
conjunction with a mixture of formal and informal training activities.

Summary: AE de Castro Verde presents deep thinking on the subject of technology integration into school
curriculums. They point out that more needs to be done in the development of curricula around the changing
face of technology development and digital skills.

“It is in this openness of the classroom to the presence of other colleagues who bring in and
integrate technologies into the curriculum that we have been working. Changes are slow, and there
is a need to find ways to implement them without intrusively imposing the use of technology. On
the other hand, the domains of knowledge are so vast that it is humanly impractical to master
them all.”
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4.9 Romania: Panaci Secondary School, Panaci

Located in the far rural north of Romania, Panaci Village
is part of an agrarian commune, in which Panaci
secondary school is located. Panaci’s vision was to
enhance access to technology and digital resources for
their school and the wider community.

To achieve this aim, the school purchased 2 x Apple Mac
computers, 10 x HP PAVILION Laptops, a number of high
quality printers, 3 x interactive boards, 2 x projectors.
They also purchased access to the Mozabook and Livresq
platforms for the purpose of accessing education
resources and training.

Panaci Secondary School underwent the following changes in measured metrics.

SRT Change 59.38 (From Enabled to Advanced)
Teacher Development Change 15.25

Teacher Self-Efficacy Change 1.04

Teacher Technology Use Change 16.67

Teacher View of Technology Change 0.00

Teacher Confidence in Technology Change 0.79

Project: Panaci carried out a number of classroom activity projects with the technology which were enriching
for students, teachers and the community. First of all, they developed thematic educational projects, where
the children organized workshops, made video materials, worked in teams, launched short films, leaflets, the
school magazine. They completed a service-learning project, Living Springs, where the students gathered
information about mineral water springs in the local region, mapped them, created a logo, identified their
chemical properties, and then documented them into a database. The same done for flora and fauna in the
area, and the effect of pollution in the wetlands was studied because they are so important to the local
ecosystem. Data collection activities were also conducted to produce materials for local tourism (leaflets,
maps etc). The school also purchased a platform with an electronic catalogue, through which we update
parents on our activities. Now the school can organize meetings with parents at school and present video

materials for parenting education.
How have things changed for Panaci Secondary School?

Classroom Level: We were able to easily increase the number of subjects we teach for national exams, in
particular some science and technology subjects that we did not teach before. We have implemented a new
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teaching activity timetable. We also increased the inclusion of children with special educational
requirements. Also, teachers' work has become easier and more attractive through the use of interactive
whiteboards.

Teacher level: The impact for teachers is positive, their work has become easier and with a greater impact
on students. IT tools help teachers to carry out creative activities, to carry out complex, interdisciplinary and
transdisciplinary educational projects. They use laptops and multifunction devices to create teaching
materials, worksheets, digital portfolios, PPT presentations; Teachers can research together with students
(STEM education) scientific aspects of the local area (vegetation, fauna, soil, rocks, mineral waters,
peat/ands}, using technology to inform themselves, create logos, local maps, tourist routes, but and
promotion of these values by creating a web page and school website. Also, teachers can access thematic
information about the subjects they teach, they can use interactive whiteboards in the didactic activity. Thus,
through the use of new computer equipment, the educational standards of our school have increased.

Student Level: The students are very happy because they participate in interactive activities. The students
are more involved in the didactic activities, there has been a decrease in absenteeism, they are more
attentive, more creative, they propose educational projects (student voice), they work in teams (student
collaboration), they have developed their IT skills as well as other key skills. Student results have become
better. Students with special educational needs learn more easily because IT tools facilitate their intuitive
learning. Together with the students, during this period we tackled service-learning projects, career
development projects, projects to combat bullying, alcohol, tobacco and drug consumption. They also have
used the LfE equipment to produce the school magazine, PPT materials, short films, but also materials to
promote the image of the school and the community. They also developed their communication skills in
English and participated in joint projects with students from other European schools, such as E-twinning.
Applying STEM education in several fields, children learn to work together in projects involving engineering
and design, know several technological fields and can investigate the surrounding reality by themselves.

Community Involvement: Some parents come to school to learn to use the computer because they do not
have IT communication devices at home. With the help of information technology, we can more easily
promote the image of the school in the local and international community. We have already created an
Erasmus+ partnership with schools in Poland and Italy. We accessed environmental protection and waste
recycling projects. We carry out scientific research educational projects, with the help of IT tools.

Summary: Panaci is one of the most rural schools in the project. The teachers pointed out that many parents
in the community would have no access to IT equipment. Therefore, the school made a big effort to orient
their projects around the local community so they could share their outcomes with parents, but also involve
parents in the learning. We have seen a big increase in teacher development in this short time, and from
direct testimony from one teacher we see the impact of this technology in opening the horizons of students
within the school from a simple aspect:

"One big benefit | have seen is that children are now accessing more English language translations
of different things. This is important for their careers that they learn English and with this
technology they can easily translate material from English to Romanian and vice versa, it is
showing them a new world they had not seen before..."
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4.10 Spain: CEIP Mesdn do Vento, O Meson do Vento

CEIP Mesdn do Vento is a kindergarten and primary
school located in a rural area of the community of
Galicia (north-west Spain, above Portugal). They
have around 135 pupils and offer bilingual (Spanish
and Galician) studies. The main objectives for their
project were:

Objective 1: improve the digital competence of
students, especially the ones at risk of social
exclusion

Objective 2: to transform the current spaces to more
appropriate for teaching

Objective 3: develop a digital plan that includes the
whole rural community

CEIP Mesdon do Vento purchased 16 laptops, an
interactive board, a projector and a 3D printer.
Services in their budget included teacher training and
installation of the devices.

CEIP Mesdén do Vento underwent the following changes in measured metrics.

SRT Change 20.84 (From Consistent to Integrated)
Teacher Development Change 8.42
Teacher Self-Efficacy Change 3.13
Teacher Technology Use Change 16.67
Teacher View of Technology Change 4.17
Teacher Confidence in Technology Change 8.33
Project

The aim of CEIP Mesdén do Vento’s project was to act as a catalyst for change, especially on technology
integration, digital competencies and infrastructure transformation. The school's IT room, teachers' lounge
and guidance department offices have been completely reorganized during the pilot. The new designated
areas provide better opportunities for interactive activities between students and teachers, teacher training
and collaboration, and events with students' parents. The school aims to address the prevalent issue in the
municipality, where many residents lack even basic IT skills. The school envisions serving as a technology and
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learning hub and offering digital training not only to students and teachers but also extending it to parents
and the broader community.

"We have a huge problem in our rural area because most of the parents don’t know almost anything
about the internet, and the basic ICT skills, so that’s one of our goals."

How have things changed for CEIP Mesén do Vento?

Classroom Level: The introduction of new devices has significantly increased the efficiency, variety and
quality of the classroom activities. For example, with brand new computers, the time spent on authentication
and Wi-Fi connections has been greatly reduced. The school has provided training on the new technologies,
such as the 3D printer, and plans to introduce more project based learning in the upcoming term.

Teacher level: The introduction of 16 new laptops and a large interactive screen has significantly impacted
teaching methods. Teachers now have a more organized setup, allowing both collaborative group work and
individual tasks for students. The interactive screen facilitates presentations to the entire class, increases the
variety of activities teachers can offer, and improves the visibility of the screen which has been previously a
challenge for teachers and students.

Student Level: Besides the improved classroom activities, students have the opportunity to visit the ICT room
during break time, where they can try out the new devices independently. With guidance from both the
teacher and mini-teachers (students trained in device usage), they engage in monthly challenges. This
initiative has significantly boosted student motivation and engagement in school activities.

Community Involvement: CEIP Mesdn do Vento's project places significant emphasis on community
involvement. The school actively seeks to serve as a technology and learning hub for the entire community,
recognizing the local area's weak technology competencies. After understanding the interests and training
needs of the students’ families the school tailored the training to focus on basic digital knowledge and
robotics. “Robotics in the Family” course, running from November 20th to March 11th, had 10 places
available for a student and a parent or guardian who wanted to improve their digital skills. Looking ahead,
the school is actively working on additional strategies for the 2023-2024 school year to extend community
involvement and engagement. The local government is also actively supporting the transformation of the
spaces by providing the school with network infrastructure and more technology in the future.

Challenges Faced: The main challenge for the school was the increasing price of the equipment, so they tried
to minimise the increase in the overall cost by starting the project as soon as possible. Additionally, balancing
equipment cost with quality presented a challenging aspect of the project.

Summary: CEIP Mesén do Vento's project transformed infrastructure, integrated technology and improved
digital competencies. The school aims to be a technology hub, providing digital training to students, teachers,
and the whole rural community. New devices have increased the efficiency, variety and quality of classroom
activities, while improving teaching methods and engaging and motivating students. The quote below
outlines in very simple terms the impact of the new devices:
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“The new laptops have improved the speed, variety and quality in our activities, creating more
opportunities every day, spending less time with the authentication, with the Wi-Fi connection etc,
because all the computers are brand new.”
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5 Discussion/Conclusion

In this section, we will try to draw our conclusions from the data collected in Sections 3 and 4. We will start
by mapping our findings to the original objectives of the LfE project. We will then outline practical challenges
encountered by the schools and how they were overcome. Lastly, we will outline some practical
recommendation that can be used in the rural innovation roadmap that will be described in further detail in
D8.2.

5.1 Mapping our Findings to Initial Objectives

5.1.1 Objective 1: Connect Students

For this we can reference a number of data sources. If we ask the simple question, Did students feel more
connected, we can point to obvious metrics within our student questionnaire. We saw an 11% increase in
Active Student Engagement, a 12% increase in student teacher relationship and an 11% increase in Student
Voice. These numbers point to a perception among students that they have a bigger role to play in their
classrooms than before the project. This may be borne out by a number of factors, such as increased access
to digital tools, increased outlets for creativity, more inclusiveness and increased opportunities for class
participation.

This is backed up by testimony from teachers, in both interviews and in the school’s final report. The themes
of increased student motivation and increased collaboration occur repeatedly. We see evidence of this from
Cyprus, where the use of augmented reality has fostered new learning experiences. With the testimony from
teachers, we can see a change has occurred, away from more traditional modes of learning towards new and
interactive ways of learning. An example of this is shown below:

“The use of technology has positively impacted student motivation and engagement. Students enjoy
using technology and augmented reality for learning. The technology also facilitates a more
interactive and enjoyable learning experience compared to traditional methods.”

It was clear that when students were empowered to use the new technology, they quickly took on more
leadership roles in the classroom, often showing teachers newly discovered functions and use cases, or
coming up with new projects. Students were described as digital natives who adapt quickly to technology and
are capable of teaching and guiding others. The role of teachers is seen as facilitators and learners
themselves, embracing new ways of using technology. This extends to students becoming leaders outside of
the school, teaching parents and siblings to use the new technology.

“We've seen the students becoming more autonomous, they've been able to come up with their
own projects and so the teacher became more of a facilitator of the student-led creativity rather

than being the teacher.”

Many schools have implemented collaborative tools such as interactive whiteboards to foster collaboration
among students and teachers. The use of such technology has seen increases in class involvement in activities
such as brainstorming, and digital presentations. The interactive whiteboards enable students to share their
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work with the class through their own device and receive live feedback from teachers. Zoom calls can now
be facilitated with classes in other schools, leading to collaboration outside of the school.

Teachers also spoke about the observable effects of the new technology on digital literacy within the
classroom. This highlights the efforts of many schools within the project to enhance students' digital abilities
and integrate technology into their learning journey. Some schools have started their digital literacy journey
at different points. For example, some schools spoke of “starting from scratch”, which entails teaching basic
IT skills such as word processing and web navigation. Chromebooks and iPads have started to complement
traditional teaching methods and engage students through educational games and interactive activities.
Schools seem to champion the promotion of digital skills to prepare students for the digital age. Students are
actively involved in the process, benefiting from a dual perspective as learners and teachers. The stark reality
of where some students had started from was brilliantly described by a teacher in Cyprus.

In a sense, the project has also connected the students to the wider community. All schools used their
newfound technology to strengthen ties between the school and the community. Projects include teaching
children about the local area, inviting community members to technology demonstrations, setting up evening
classes for parents to learn how to use the new technology and creating collaborative learning environments
for other members of the community to come and use the technology at certain times during the week. The
emphasis is on fostering collaboration among teachers, students, parents, and the wider community to create
a positive impact and promote educational innovation. Schools are becoming community hubs for both
learning and technology, further connecting students to stakeholders beyond the doors of the school.

5.1.2 Objective 2: Develop Teachers

Similarly to students, we saw positive trends in terms of the quantitative metrics collected from teachers in
the project. Among 249 teachers involved in LfE project, we saw an 11% increase in teacher development,
9.5% increase in teacher self-efficacy, a 29% increase in technology use, a 10.5% increase in positive view of
technology and a 10.5% increase in confidence in technology. These measured improvements were
strengthened by direct testimony from teachers about their development. This evidence suggests a change
in mindset among teachers in general about their awareness, approach to and adoption of technology as a
tool for learning.

According to the SRT, we also observe an increase in the Professional level, indicating that schools integrated
many of the aspects of the LfE proposed approach. This also indicates that teachers and school staff engaged
in the open schooling approach, their engagement in innovation and e-maturity approaches by being involved
or/and scheduled their capacity building activities in order to be supported in this transformation journey.

Teachers across different counties have enthusiastically embraced technology integration in their schools.
Even initially sceptical teachers now view technology as a valuable tool, with individual devices enhancing
teaching flexibility and improving lesson planning. The supportive school community plays a pivotal role in
encouraging teachers to embrace technology, resulting in increased creativity and motivation among both
educators and students.

Many schools purchased training and CPD as part of their funding. 50 of 123 schools formally invested in
training as part of their technology acquisition, while many other schools were informally accessed training
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and learning material related to technology. Evidence from WP5 shows that teachers involved in the project
have engaged in webinars and other types of learning.

5.1.3 Objective 3: Saving time

Teachers spoke of the positive impact of the technology at the classroom level. They mention various
platforms, educational material, online learning resources, and teacher forums that were utilized during, and
in some cases because of the project. The new technology has facilitated new learning experiences, increased
access to information, language translation, engaging student projects and increased use of classroom
management systems. The integration of technology has made teaching and learning more efficient, saving
time and reducing paper usage. It has also provided teachers with greater flexibility and control in the
classroom. Teachers spoke of how having mobile devices in the classroom has changed the dynamic of the
class. Whereas before, children had to move to another part of the school to access computers, now all the
interactive learning can take place within the classroom, thereby saving time. The interactive smart board
also means that there is increased flexibility for the teacher in terms of what they can show to students. The
testimony from teacher interviews and from final school reports indicates an overall sense of greater control
and flexibility within the classroom. Improvements in the process level in the SRT also indicate that more
efficient and effective processes within the school could save time not only at the classroom level but also at
the school level.

5.1.4 Objective 4: Access to digital tools

Teachers spoke about how the technology has afforded them increased access to resources that provide
educational material, online learning resources, and teacher forums for sharing ideas. The use of technology
has improved students' learning experiences by enabling independent research, online safety awareness, and
engaging assignments. Additionally, technology has facilitated language translation and access to
information, benefiting students' careers. Improved Wi-Fi connectivity and access to online resources have
particularly enhanced teaching and learning in subjects like math and foreign language. The increase in access
to digital tools is shown prominently in the increased use of technology according to the teacher
guestionnaire but is also evidenced by the types of classroom activity projects that schools have uploaded
other community portal, and by teacher testimony during the teacher interviews.

Teachers spoke of the lack of digital literacy in the classroom at the start of the project and how this improved
in a very short time with the new technology. Many schools had to start from scratch, teaching basic skills
such as word processing, navigating software programs and web browsing. They have introduced
Chromebooks and iPads to complement traditional teaching methods and engage students through
educational games and interactive activities. They spoke of promoting transdisciplinary learning and how
they now have an increased ability to prepare students for the digital age. Students are actively involved in
the process, benefiting from a dual perspective as learners and teachers.

5.1.5 Objective 5: More quality teaching

Teachers have adopted and embraced new teaching approaches. Increase in facilitative learning underscores
the positive impact of technology on students' motivation and learning. We see teachers becoming
facilitators and learners who embrace technology, empowering students to take leadership roles.
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Recognizing students as digital natives, teachers empower students to take the lead in utilizing technology,
allowing them to share their knowledge not only with classmates and teachers but also with their parents,
making learning purposeful. As teachers seek guidance from students on technology related tasks, a
transformative and collaborative learning environment emerges. This is the evident in the impact described
in the 10 case studies presented in Section 4.

Teachers have shown significant increases in self-efficacy. This is an important measure in terms of how
teachers perceive their own ability to create impact within the classroom. While a 9.5% increase in self-
efficacy is a modest gain, it is an impactful increase when it is considered in the context of the short timeframe
of the project and the relatively small investment. This shows that technology used in the right way can
potentially increase a teacher’s sense of control, sense of autonomy and sense of purpose within the
classroom.

We also see an increase in awareness from teachers on the good and bad of technology. While championing
the new digital technologies and resources, it was interesting to observe that teachers were being mindful of
having a balanced approach to technology in a pedagogical sense, not overusing the technology just because
they have it, combing the use of technology with more traditional learning methods, and trying to adopt a
holistic approach to the use of technology. This balance appears to be not just important for students, but
also for teachers, who do not want to overly depend on technology, and having the basic pedagogical
structure in place which is agnostic to the learning method being used (whether it involves technology or
not). This exhibits a very mature approach to digital transformation by the teachers, who are putting the
learning before the technology and not vice-versa.

5.1.6 Objective 6: Professional support

Teachers described the LfE project as playing a crucial role in improving teacher training and collaboration
across various domains such as authentic learning & assessment, virtual reality, robotics and augmented
reality. In Bulgaria we saw a dedicated team of Google Certified Educators supporting fellow teachers' use of
technology. Diverse training sessions, covering areas such as digital drawing, and Chromebook and
Clevertouch use, have collectively led to significant digital and professional development among teachers.
New equipment has sparked teacher enthusiasm, showcasing its potential to diversify classes and enhance
teaching.

Increased in the management and process level of the SRT also indicates that there are more cohesive and
collaborative structures being put in place across the schools. This change in structure will increase
professional support opportunities for teachers and other indeed all stakeholders within the community.

Training sessions involving multiple schools, makerspaces and libraries were found to be mutually beneficial
for host institutions and participants. Schools in various countries acknowledge the need for hands-on
training for teachers. For example, some schools are focusing on the use of robotics in the classroom and
emphasise the importance of sharing experiences with colleagues in order to increase understanding and
create valuable resources for future educators. The community portal made available to teachers has given
them a window into the practices of other teachers, where they have the ability to share and learn within a
shared vision of technology use.
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Professional support is also acknowledged from other sources. For example, the support of the national
coordinators in each country has increased the awareness for schools of other funding opportunities at
national and international level. Many teachers spoke of their increased awareness of other projects and
mechanisms that they could be involved in, having previously been unfamiliar with or unaware of them.
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5.2 What Key Challenges did Schools Identify and how did they overcome them?

It is important to capture challenges concisely, as this influences the lessons learned for future projects. In

this section we describe challenge under a number of common themes and describe how teachers overcame

the challenges.

5.2.1

Deciding on the right technology

Challenge

Recommendations on How to Overcome

Sometimes it is difficult to
decide on what
technology is needed.
Appreciation needs to be
given to different
classroom contexts.
Schools don’t want to
make a mistake by
investing money in the
wrong or inappropriate
technology.

Acquiring the equipment
has proven difficult due
to decreased stock levels
and fluctuating prices.

Technology goes out of
date! It is hard to plan for
kind of support will be
offered for certain
devices, platforms and
operating systems in
future.

Needs Analysis: Several teachers spoke about how a small group of teachers
met before writing their proposal to conduct a Needs Analysis of what exact
technology was required within their own particular context. Schools must
ask themselves why a particular technology would be a positive benefit for
the school and how it would integrate into the pedagogical context of the
classroom and fit the cultural context of the school. In Ireland for example,
we see how buying new equipment allowed them to teach new skills to a
certain cohort of students within the school (Chromebooks for older
children), while therefore allowing the already existing technology to be used
with another cohort (Tablets for younger children). This shows the strategic
decision making of schools in a pedagogical sense, not just buying technology
for the sake of it but buying technology purposefully and in a complimentary
manner.

Connecting with local companies, which can be a valuable resource in
selecting the right technology for a particular context and who are more likely
to provide on-hand and rapid support, and perhaps be more familiar with the
school context, especially with regard to physical infrastructure and spaces.

Partner with other schools: Buying technology in bulk can reduce costs,
schools should seek to run their needs analysis with other schools and see
where common technology can be purchased.

Scalability and ‘Chunking’, many schools in the project purchased devices in
phases, such that they had time to get use of the new devices. Nearly all
teachers commented that this small-scale grant (€10-15k) was a perfect size
of investment, and it allowed the school to come to terms with the
introduction of a relatively small inventory of technology. All schools spoke of
how they plan to scale up the use of technology using similar approaches
(purchasing and implementing technology in chunks) over the next 3-5 years.
One school spoke of the LfE project as one phase within a 5 year digital
development plan which began in 2021. As part of these plans, schools must
account for technology that will go out of date.

There has been increased scrutiny on the likes of Chromebooks in terms of
their life expectancy. Many experts estimate that a typical Chromebook
bought today will be out of date in 5 years (mostly due to cessation in support
for the Operating System). However, recent changes suggest that Google may
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guarantee up to 10 years of support. However, schools should check with
vendors a) that they are buying up-to-date devices with current OS) and b)
that there is some minimum guarantee in terms of support for both the

device and OS.

5.2.2 Access to and Maintenance of Technology

Challenge

Recommendations on How to Overcome

Organize and fairly distribute the new
technology throughout the school.
Small issues such as ensuring
equipment was charged etc took some
time to get right. If two groups of
students need to use a set of iPads one
after another, then this may not be
possible.

“Funding for repairs” and maintenance
of devices. Time pressure when
devices freeze or lose power and loss
of momentum in teaching and learning
as a result.

Some students are at a disadvantage
due to living far from the school,
meaning they cannot take part in many
extra-curricular activities involving

Careful planning and resource allocation by timetabling the use
and care of the new technology. Teachers identified keeping
devices charged as an ongoing problem. Many schools
purchased specialised trolleys on which devices can be placed
to keep them charged. While these trolleys come at a significant
additional cost, they have provided invaluable to schools in
terms of keeping devices charged and together.

Gaining support in maintenance by procuring technology from
local suppliers, who have a physical presence within or close to
the school community.

To create more inclusive access to technology for remote
students, some schools implemented a programme whereby a
student could bring a piece of technology home to continue a
project. We saw a particular example of this in Persaves, Croatia
where the teacher implemented a schedule to allow some
students to take home Hexapod robots to continue their
projects.

technology

5.2.3 Teacher Onboarding

Challenge

Recommendations on How to Overcome

Some teachers faced
difficulties in adapting to
the new equipment and
software, particularly
those who were less
familiar with digital
teaching tools.

Finding the time to
upskill everybody
involved in order to roll
out the project
satisfactorily. There
were already so many
initiatives ongoing in the

A stakeholder or group of stakeholders (teachers, principals or admin staff)
must take on the role of internal cultural champion(s) to oversee the
implementation, training and support for the new technologies. This
stakeholder should arrange training schedules and be a point of contact to
support, encourage and motivate other teachers. In the pilot we saw
champions organizing demonstrations and workshops for fellow teachers to
demonstrate how the technology can be used in the classroom, which created
buy-in. Once teachers have bought into the digital transformation, they
themselves often become champions, thereby creating a proliferation effect.

Provide targeted training sessions and ongoing support to help teachers
become comfortable and proficient with the new technologies. This training
could be in the form of simple class demonstrations.
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big undertaking.

Integrating these
technologies into

curricula, which
required some
restructuring and
adaptation.

resistant to

especially if a

for a new technology.

school that it was hard
to accommodate such a

existing lesson plans and

Some teachers can be
change,

steep
learning curve is required

Flexible training schedule and provided online resources for self-paced
learning. This approach allowed staff to engage with training at times that were
most convenient for them, ensuring maximum participation and effectiveness.

Schools spoke of using the LfE project as a catalyst for strengthening and
expanding their IT team, which involved training both teachers and children
alike and having children/teachers supporting each other both formally and
informally. Therefore, this does not necessarily involve hiring extra people, but
rather bringing already available stakeholders into the IT ecosystem.

Some schools spoke of having a trickle-down system in place where teachers
train the next teacher coming in(could also be called a mentoring system).

Sometimes the best CPD can come from the teacher next door also and
colleagues sharing knowledge directly with each other.

5.2.4 Student Onboarding

Challenge

Recommendations on How to Overcome

Some students found
it difficult to navigate
the new digital
platforms and tools.

Schools provided guided sessions and peer mentoring to help students become
more comfortable and proficient with the technology.

Some schools spoke of having a trickle-down system in place where children
mentor the next class below them (could also be called a mentoring system).

Many schools created guidance documents and ‘quick-start’ guides to allow
students to autonomously onboard themselves onto new devices.

5.2.5

Knowing what to do with Technology!

Challenge

Recommendations on How to Overcome

Sometimes it was
easy to set technology
up, we knew how to
use it, but what next?
How do we integrate
it into our lesson
plans?

Integrating new
technology activities
into the wider
curriculum

Teachers spoke of how they gained valuable inspiration for new projects based
on seeing what other schools were doing. Schools could upload their projects to
an online portal supplied by the LfE project (School Of The Future), whereby
teachers could then view the projects and try them in their own school. This also
allowed schools to contact each other to plan further collaborations, and indeed
share resources, thereby creating informal school networks. Teachers also spoke
about how they could view good/best practices uploaded to the community
portal.

In the same sense as the teacher onboarding challenge, having peer support
networks within the school is critical such that teachers and students can support
and inspire each other to do new and innovative things with the technology. This
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also relates to the formation of informal and formal IT teams within the school.

Many schools purchased access to online training resources as part of their
funding. Local online course providers also contributed, for example in Ireland a
local EdTech company known as Wriggle provided free access to their platform
for the duration of the project. This also forged a relationship between the
schools and company whereby they could also purchase discounted hardware
and devices from Wriggle.

Conversations need to be had at a national and regional level in terms of how
technology activities can be integrated into formal curriculums. We saw
references to this in both Portugal and Croatia in terms of their makerspace
activities.

5.2.6 Connectivity Issues

Challenge

Recommendations on How to Overcome

Lack of reliable Wi-Fi
throughout the
school

A Nat Router can increase the number of IP addresses that the school can access,
and this greatly improved our WIFI issues.

Planning lessons such that you are not always dependent on synchronised Wi-Fi.
This approach was used with great success by Gavaio school in Portugal.

Learning creative solutions from other schools: Other LfE schools shared their
local solutions that helped other schools greatly. Some teachers discovered
solutions at both the summer school and through the community portal.

Use of boosters and other hardware to improve signal coverage and constituency.

Some schools also used some of their funding to get audited by a local company
in terms of what they could do to improve their connectivity.

5.2.7

Legacy Planning

Challenge

Recommendations on How to Overcome

Some schools talked
of their concerns
about keeping the
momentum going
after the project, in
particular with
adapting to new
technology
developments and
planning for teacher
turnover.

In many schools we saw the detrimental effect of teacher turnover from year to
year. In some cases, the initial cultural champion had left the school. To mitigate
the impact of such a scenario, schools have created training material and
documentation which can be passed on to new internal champions such as to
create a continuous and uninterrupted line of support for teachers.

We saw that the teachers’ efforts to showcase their technology to the community
led to a number of benefits. The school became visible as a technology learning
hub, therefore increasing opportunities for further investment from local
businesses or parents’ groups. Teachers spoke of how donations would increase
if parents saw how well the technology could be used and its positive effect on
their children. In one case, a local technology company donated digital
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whiteboards to school upon seeing the positive effect of the initial technology
implementation. Also, allowing students to disseminate their work further
increased their motivation to do further work.

Schools focused on strategies to improve digital infrastructure and resources
whilst strengthening communication with the wider community through the
establishment of school apps, websites and diligent use of social media
platforms. By increasing the visibility of what the school is doing, schools can
forge new connections with community stakeholders, parental group, local SMEs
and regional and national bodies, thereby increasing opportunities to access
funding mechanisms.
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5.3 Towards a Rural Innovation Roadmap

The aim of the Rural Schools Innovation Roadmap, which is going to be the key outcome of the project, is to
give a concrete overview of what is known so far about the implementation of school innovation in general
and to incorporate these insights into the proposed transformation journey. This section presents an outline
of such a roadmap which will be elaborated upon in D8.2. In Figure 24, we present a vision of how a school

can undergo a similar digital transformation to the schools in the LfE project.
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Needs Analysis

Establish what technology is needed and why, within the context of the school.
Run workshops or roundtables with teachers to discover their needs, talk to other schools to see what they have done.
Establish internal champions or a team of champions to oversee the acquisition, implementation and training.

Incorporate the needs analysis into a digital transformation plan. Start small and scale, buy technology in phases or 'chunks' to reduce

the burned on implementation and training.

 Digital
Transformation
Plan

Purchasing and
Acquisition

Access and
Maintenance

Inspired and
Creative Use

Community
Engagement
and Support

Ongoing Peer
Support

Scaling and
Legacy Planning

Potential
Benefits (as
evidenced by
LfE)

Seek funding/grants available from regional or national bodies that could ease the capital outlay burden.
Create buy-in for the plan with parental and other community groups.
Map your plan onto other available digital transformation plans at national and European level.

Establish where such technology could be acquired.

Partner with local suppliers for a better of on-hand support and maintenance, this could be especially important in the first
months of the implementation.

Partner with other schools in the area to buy in bulk and reduce purchasing costs.

Be aware of support plans, warranties and guarantees when purchasing devices.

Inspire internal champions to demonstrate the use of technology with a classroom context and create buy-in from teachers.

Provide targeted training sessions with flexible training schedules to help teachers become comfortable and proficient with the new technologies.
Expanding IT teams informally by training both teachers and students to support others with IT issues.

Create a trickle-down or mentoring system where teachers and students onboard new users.

Create guidance documents and ‘quick-start’ guides to allow users to autonomously onboard themselves onto devices.

Careful planning and resource allocation by timetabling the use and care of the new technology.

Purchased specialised trolleys on which devices can be placed to keep them charged.

Gaining support in maintenance by procuring technology from local suppliers, who have a physical presence within or close to the
school community.

Increase inclusivity by allowing more remote students to bring technology home to work on after-school projects.

Gain inspiration for new projects based on seeing what other schools were doing for example on School Of The Future
community (Best practices inventory).

Form networks with other schools to plan further collaborations, and indeed share resources, thereby creating informal school
networks.

Access online learning resources to gain creative insights into how technology can be used in classroom scenarios.

Efforts to showcase technology to the community leads to increased visibility of the school as a technology learning hub, therefore
increasing opportunities for further investment from local businesses or parents’ groups.

Schools can run technology days, parent classes and events like community hackathons to increase community engagement.
Allowing students to disseminate their work further increased their motivation to do further work.

Creating peer support networks within the school is critical such that teachers and students can support and inspire each other
to do new and innovative things with the technology.

At this point the internal champion has passed their knowledge and motivation onto new champions, thereby propagating the
support and enthusiasm throughout the school.

Utilize students as resources for supporting others within the school.

Strengthen communication with the wider community through the establishment of school apps, websites and diligent use of social media platforms. By
increasing the visibility of what the school is doing, schools can forge new connections with community stakeholders, parental group, local SMEs and regional
and national bodies, thereby increasing opportunities to access funding mechanisms.

To mitigate the impact of teacher turnover, create training material and documentation which can be passed on to new internal champions such as to create
a continuous and uninterrupted line of support for teachers.

Reflect on progress with annual reviews of the needs analysis and digital transformation plan.

Improved Improved

Digital Student-

Literacy and e- Teacher
maturity Relationships

More More More Increased Increased

connected
communities

inter-school
collaboration

Engaged Empowered
Students Teachers

funding
oppurtunities

Figure 24: Potential Steps for a Rural Innovation Roadmap

While the graphic in Figure 24 is not intended to present a linear process of digital transformation, it does

present a logical order, while acknowledging that there may be circular feedback loops within the

transformation journey, or indeed some of the steps may be continuously evolving (i.e. the journey never
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really ends). Some schools may also be starting from different points within the journey. As such we can
provide some practical recommendations that can help schools in this journey.

Needs Analysis: For schools to embark on their transformation journey towards digital change and
innovation, they need a clear vision and leadership. More specifically, school leaders need to create a shared
vision for how digital innovation can better meet the needs of all learners and to develop a plan that
translates the vision into action. This all begins with the Needs Analysis, which should be carried out with
stakeholders at different levels, including school management, parental/community groups, classroom
teachers, SENCO and SETs, and where possible, student representatives.

Form a Digital Transformation Action Plan: Use your needs analysis to plan strategy, refer to other schools
and refer to national policies. Digital transformation plans are evolving plans, they never truly stop.
Therefore, a mixture of short term and long term objectives can be formed in order to achieve ‘quick wins’
but also to be working towards a longer term goal.

Start small and scale up: Nearly all teachers commented that this small-scale grant (€10-15k) was a perfect
size of investment, and it allowed the school to come to terms with the introduction of a relatively small
inventory of technology. Trying to do too much at once can cause a strain on time and training resources and
could actually cause resistance from teachers. One teacher commented that introducing 30 new iPads is not
as simple as turning them on and handing them to teachers, but involves careful planning in terms of training,
maintenance, and allocation. All schools spoke of how they plan to scale up the use of technology using
similar approaches over the next 3-5 years.

Establish a Cultural Leader or Champion: A stakeholder or group of stakeholders (teachers, principals or
admin staff) must take on the role of cultural champion to oversee the implementation, training and support
for the new technologies. This stakeholder should arrange training schedules and be a point of contact to
support, encourage and motivate other teachers. In the pilot we saw champions organizing demonstrations
and workshops for fellow teachers to demonstrate how the technology can be used in the classroom, which
created buy-in. Once teachers have bought into the digital transformation, they themselves often become
champions, thereby creating a proliferation effect.

Promote the School as a Community Technology Hub: We saw that the teachers’ efforts to showcase their
technology to the community led to a number of benefits. The school became visible as a technology learning
hub, therefore increasing opportunities for further investment from local businesses or parents’ groups.
Teachers spoke of how donations would increase if parents saw how well the technology could be used and
its positive effect on their children. In one case, a local technology company donated digital whiteboards to
school upon seeing the positive effect of the initial technology implementation. Also, allowing students to
disseminate their work further increased their motivation to do further work.

Forge Collaborative Ties: Teachers spoke of how they gained valuable inspiration for new projects based on
seeing what other schools were doing. Schools could upload their projects to an online portal supplied by the
LfE project, whereby teachers could then view the projects and try them in their own school. This also allowed
schools to contact each other to plan further collaborations, and indeed share resources, thereby creating
informal school networks.

Learning
from

D7.3 Impact Assessment 95



Legacy Planning: In many schools we saw the detrimental effect of teacher turnover from year to year. In
some cases, the initial cultural champion had left the school. To mitigate the impact of such a scenario,
schools have created training material and documentation which can be passed on to new champions such
as to create a continuous and uninterrupted line of support for teachers.

These recommendations will be further described, structured and elaborated further within D8.2. Overall,
the LfE project has been successfully implemented. 123 schools took part, with the impact assessment

indicating a positive impact across schools, communities, and countries.
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