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Digital Competences
The first/ second part of this report includes the presentation of 10 digital competences which
can significantly enhance the effectiveness of teaching and the promotion of best practices in
the fields of Climate-Smart Agriculture (CSA) and Agripreneurship. These digital competences
are categorized based on the “European Framework for the Digital Competence of Educators:
DigCompEdu”. As described inside the framework, the six DigCompEdu areas focus on different
aspects of educators’ professional activities:

Area 1: Professional Engagement
Using digital technologies for communication, collaboration and professional development.

Area 2: Digital Resources
Sourcing, creating and sharing digital resources.

Area 3: Teaching and Learning
Managing and orchestrating the use of digital technologies in teaching and learning.

Area 4: Assessment
Using digital technologies and strategies to enhance assessment.

Area 5: Empowering Learners
Using digital technologies to enhance inclusion, personalisation and learners’ active
engagement.

Area 6: Facilitating Learners’ Digital Competence
Enabling learners to creatively and responsibly use digital technologies for information,
communication, content creation, wellbeing and problem-solving.

Figure 1. DigCompEdu Areas and Scope1

1 JRC Publications Repository - European Framework for the Digital Competence of Educators:
DigCompEdu (europa.eu)
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Although all competences included in the framework have a pivotal role in the digital upskilling
process for educators, this report will place a focus on 10 digital competences which can better
support VET providers and other educators in the transfer of knowledge and skills in the areas
of CSA and Agripreneuship.

The illustration for each competence is structured as follows:
A definition according to DigCompEdu will be provided for each digital competence,
accompanied by possible activities enabled by each competence, theoretical concepts,
examples and practical applications and tools. In addition, the minimum desired level of
proficiency will be presented with values from A1 to C2, as defined by the Common European
Framework of Reference within the DigCompEdu framework:

Figure 2. DigCompEdu Progression Model2

The minimum desired proficiency level on a given competence will reflect the level on which
VET providers or other educators will be able to effectively transmit knowledge and skills to
learners on Climate-Smart Agriculture and Agripreneurship.

2 JRC Publications Repository - European Framework for the Digital Competence of Educators:
DigCompEdu (europa.eu)
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Area 1: Professional Engagement

1. Reflective Practice
To individually and collectively reflect on, critically assess and actively develop one's
own digital pedagogical practice and that of one's educational community.

Reflective practice in Vocational Education and Training (VET) refers to the ongoing process by
which educators critically examine their teaching methods, experiences, and outcomes to
continuously improve their professional practice (Hippe et al, 2022).
This involves a deliberate and structured approach to self-assessment, incorporating feedback
from students and peers, and engaging in professional development. Through reflective
practice, VET teachers aim to enhance their instructional strategies, better meet the diverse
needs of learners, and foster a culture of continuous improvement and lifelong learning within
their educational environments (Hippe et al, 2022).

Minimum Desired Proficiency Level
Leader (C1): Collaboratively reflecting on and enhancing pedagogic practice in general.

Possible Activities for VET Educators
- Critically reflect on personal digital and teaching practices.

- Identify gaps in skills and areas needing improvement.

- Seek assistance from others to enhance digital and pedagogical methods.

- Pursue specific training and continuous professional development opportunities.

- Continuously expand and improve the range of digital teaching practices.

- Assist others in developing their digital teaching skills.

Example: SELFIEforTEACHERS Tool

SELFIE (Self-Evaluation Lifelong Learning Framework for Innovative Educators) tools are designed
to support teachers in reflective practice by providing structured methods for self-evaluation and
continuous improvement. Reflective practice and the use of SELFIE tools enable VET teachers to
continuously improve their teaching methods, stay updated with technological advancements, and
better support their learners’ needs. By fostering a culture of self-evaluation and professional growth,
these practices contribute to higher-quality education and more effective learning outcomes
(Economou, 2023).
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Figure 3. SELFIEforTEACHERS scope3

The digital competence self-evaluation process of SELFIEforTEACHERS

VET educators can use the SELFIEforTEACHERS tool to conduct a self-reflection on their digital
competencies and identify areas for further development. Within the SELFIEforTEACHERS
ecosystem, they can access a variety of resources, such as activities, learning materials, and
courses, to help them achieve their learning objectives. Teachers can plan specific activities to
enhance the targeted competencies and apply these new skills in their professional practice.
They can document their learning achievements in an ePortfolio, which can be shared for
feedback and used to reflect on the overall process.

3 Economou, A. (2023) SELFIEforTEACHERS Toolkit - Using SELFIEforTEACHERS, Publications Office
of the European Union, Luxembourg, doi:10.2760/626409, JRC129699
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Figure 4. SELFIEforTEACHERS self-reflection process

2. Digital Continuous Professional Development
To use digital sources and resources for continuous professional development.

Vocational Education and Training has always been based on the values of Continuous
Professional Development and Life-long Learning. Nowadays, this process of continuing
development is highly dependent on the constant integration of knowledge and skills of
emerging digital technologies.
Considering the plethora of available online digital platforms and tools, it has become imperative
that VET educators shift their focus to the identification of such learning opportunities, to cope
with the ever-growing demands of learners. In addition, the COVID-19 pandemic has signified
the urgency for a digital upskilling across the globe, both for educators and learners in VET
(Crosling et al, 2022). Thus, by leveraging digital technologies, VET educators can advance
their professional development while also contributing to the overall enhancement of their
organization and the broader teaching profession (Economou, 2023).

Minimum Desired Proficiency Level
Leader (C1): Critically and strategically using the Internet for Continuous Professional

Development (CPD).

Possible Activities for VET Educators

- Utilize the internet to enhance subject-specific knowledge.

- Access the internet to discover new teaching methods and strategies.
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- Search online for digital resources that support professional development.

- Engage in digital professional communities as a source of growth.

- Take advantage of online training, such as video tutorials, MOOCs, and webinars.

- Employ digital technologies and platforms to offer training opportunities to colleagues and

peers.

Methods & Tools

Digital Continuous Professional Development can be facilitated through various methods and
tools:

Methods for Digital CPD:

- Personalised Learning: Personalized learning benefits VET educators by tailoring
educational experiences to individual needs, enhancing engagement and improving
teaching outcomes.

- Micro-learning: Bite-sized learning modules are popular for providing targeted, effective
information that integrates easily into busy professionals' schedules.

- Social Learning: Professionals are increasingly leveraging social media and online
communities for knowledge sharing, industry discussions, and CPD collaboration,
enabling global access to ideas and best practices.

Tools for Digital CPD:

- Coursera.org: Access to videos in over 90% of courses, Specializations, and
Professional Certificates taught by top instructors from leading universities and
companies (Coursera, 2024).

- LinkedIn Learning: Online training courses for communication skills, productivity, time
management and new tools and techniques (LinkedIn, 2024).

- Udemy: Over 220,000 online video courses with new additions published every month
(Udemy, 2024)

Example: Four Stages of Digital Continuous Professional Development

1. Identify
Assess Needs: Evaluate your current skills and identify areas for improvement.
Set Goals: Define clear, specific objectives for your professional development.
Research Resources: Look for online courses, webinars, and digital tools that align with your
goals.

2. Plan
Create a Development Plan: Outline a structured plan with timelines and milestones.
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Select Learning Methods: Choose the most effective digital learning methods (e.g., MOOCs,
video tutorials, virtual workshops).
Schedule Learning Activities: Allocate specific times for engaging in your chosen professional
development activities.

3. Act
Engage in Learning: Actively participate in online courses, webinars, and digital communities.
Apply New Knowledge: Implement the new skills and strategies you learn in your professional
practice.
Collaborate and Network: Engage with peers and experts in digital communities to share
knowledge and experiences.

4. Reflect
Evaluate Progress: Assess your progress towards your professional development goals.
Gather Feedback: Seek feedback from peers, mentors, and supervisors on your new skills and
knowledge.
Adjust Plan: Make necessary adjustments to your development plan based on your reflections
and feedback.
Document Learning: Keep a record of your achievements and the impact of your new skills on
your professional practice.
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Area 2: Digital Resources

3. Selecting Digital Resources
To identify, assess and select digital resources for teaching and learning. To consider the
specific learning objective, context, pedagogical approach, and learner group, when
selecting digital resources and planning their use.

VET teachers and trainers widely acknowledge the significance of digitalization for occupational
learning and competence, as well as the potential of ICT in enhancing teaching and learning
(Atwell & Gerrard, 2019). However, a common challenge for VET educators is the selection of
the appropriate digital resources to be integrated in their teaching, taking into consideration the
given learning objectives and the learners’ particularities in each case.
Nowadays, educators have access to a broad array of digital resources, making it essential for
them to identify those that best match their needs and teaching styles. Furthermore, the
emergence of technologies revolving around Artificial Intelligence, algorithms, and data makes
the process even more challenging. The constant emergence of new and more effective
technologies in education demands requires from educators to always be alert and ready to
identify and integrate these technologies into their pedagogical methods. As a result,
adaptability is a crucial element in each case of digital resources’ identification and selection
(Neeley et al, 2022).

Figure 5. Four stages of ICT adoption4

4 UNESCO-UNEVOC International Centre for TVET (2020) Promoting Quality in TVET Using Technology.
A Practical Guide, Bonn.
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Minimum Desired Proficiency Level
Expert (B2): Identifying and assessing suitable resources using complex criteria.

Possible Activities for VET Educators

- Develop effective search strategies to find digital resources for teaching and learning.

- Choose appropriate digital resources based on specific learning contexts and objectives.

- Critically assess the credibility and reliability of digital sources.

- Consider potential restrictions on the use or reuse of digital resources, such as copyright, file

types, technical requirements, legal provisions, and accessibility.

- Evaluate the usefulness of digital resources in meeting learning objectives, considering the

competence levels of the learner group and the chosen pedagogic approach.

Example: List of Possible Digital Resources for Educators in Agriculture

E-books and E-textbooks
Comprehensive guides on agricultural practices, crop management, and livestock care.

Online Courses and MOOCs
Courses on sustainable farming, agricultural technology, and agribusiness management.

Videos and Tutorials
Instructional videos on techniques like soil testing, irrigation systems, and pest management.

Webinars and Virtual Workshops
Live sessions on the latest agricultural innovations, regulatory changes, and best practices.

Interactive Simulations and Animations
Simulations for farm management, crop rotation planning, and livestock breeding programs.

Podcasts and Audiobooks
Discussions on agricultural trends, farmer experiences, and expert insights.

Infographics and Visual Aids
Visual guides on plant disease identification, equipment maintenance, and seasonal farming
calendars.

Educational Apps and Software
Apps for tracking weather patterns, managing farm tasks, and diagnosing plant health.

Online Articles and Journals
Research articles on crop genetics, soil science, and agricultural economics.

Learning Management Systems (LMS)
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Platforms for delivering agricultural courses, tracking student progress, and hosting resources.

Digital Libraries and Databases
Access to extensive agricultural research, case studies, and extension publications.

Social Media and Online Communities
Groups for sharing best practices, troubleshooting issues, and networking.

Quizzes and Assessments
Online tools for testing knowledge on agricultural topics like soil types, pest identification, and
crop diseases.

Blogs and Wikis
Collaborative platforms for sharing articles on farming tips, innovations, and case studies.

Virtual Reality (VR) and Augmented Reality (AR) Tools
Immersive experiences for virtual farm tours, machinery operation, and crop management
practices.

Area 3: Teaching and Learning

4. Integration of Digital Technologies in Teaching
To plan for and implement digital devices and resources in the teaching process, so as to
enhance the effectiveness of teaching interventions. To appropriately manage and
orchestrate digital teaching interventions. To experiment with and develop new formats
and pedagogical methods for instruction.

VET teachers and trainers are essential in facilitating student learning within
technology-enabled environments. To effectively fulfill this role, VET teachers must be
committed to lifelong learning, continuously managing and enhancing their own professional
development. They should possess metacognitive skills to support lifelong learning and specific
abilities to integrate ICT into their daily teaching practices (UNESCO, 2020).
Furthermore, digital technologies can significantly enhance teaching and learning practices in
various ways. One crucial skill for educators is designing learning experiences that utilize digital
tools to actively engage students in authentic and meaningful activities. Advanced teaching
practices emphasize a transition from teacher-directed instruction to learner-centered
approaches (Economou, 2023).

Minimum Desired Proficiency Level
Expert (B2): Using digital technologies purposefully to enhance pedagogic strategies.
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Possible Activities for VET Educators

- Utilize digital communication tools to quickly address learners’ questions and concerns, such

as those related to homework.

- Design learning activities in digital environments while anticipating learners’ need for guidance

and providing it accordingly.

- Engage with learners in collaborative online settings.

- Use digital technologies to track student progress remotely, intervene when necessary, and

support self-regulation.

- Explore and create innovative methods and formats for providing guidance and support

through digital technologies.

Scenario: Integrating Digital Technologies in VET Education for the Transmission of Best
Practices in Climate-Smart Agriculture and Agripreneurship

Context
In response to the growing need for climate-smart agricultural practices and the rise of
agripreneurship, a Vocational Education and Training (VET) institution sought to enhance the
dissemination of best practices through digital technologies. The goal was to equip farmers and
aspiring agripreneurs with the knowledge and tools necessary to adapt to climate change and
thrive in modern agriculture.

Objectives
1. Enhance Accessibility: Provide widespread access to best practices in climate-smart
agriculture and agripreneurship.
2. Improve Engagement: Utilize digital tools to engage learners effectively.
3. Support Continuous Learning: Offer resources that facilitate ongoing education and skill
development.

Process
To integrate digital technologies into the transmission of best practices in climate-smart
agriculture and agripreneurship, the VET institution adopted a multifaceted approach. This
involved developing a suite of digital resources tailored to various learning needs and
preferences. E-books and online courses provided foundational knowledge on sustainable
practices and business strategies. Instructional videos and webinars offered practical, visual
demonstrations and live expert interactions. Interactive simulations and educational apps
supported hands-on learning and real-time problem-solving. Additionally, the institution used
social media and online communities to foster peer-to-peer learning and networking.
Infographics and visual aids simplified complex information, while digital libraries and research
databases offered in-depth studies and case analyses. By combining these digital tools, the VET
institution created an accessible, engaging, and comprehensive learning environment that
effectively transmitted best practices in climate-smart agriculture and agripreneurship.

Outcomes
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1. Increased Reach: The digital resources expanded access to best practices across a broader
audience, including remote and underserved regions.
2. Enhanced Learning Experience: Learners engaged more effectively through interactive and
multimedia content.
3. Ongoing Professional Development: Continuous access to updated information and tools
supported the professional growth of farmers and agripreneurs.

Conclusion
The integration of digital technologies at the VET institution successfully facilitated the
transmission of best practices in climate-smart agriculture and agripreneurship. By leveraging a
range of digital tools, the institution improved accessibility, engagement, and continuous
learning, ultimately contributing to more resilient and innovative agricultural practices.

5. Collaborative Learning
To use digital technologies to foster and enhance learner collaboration. To enable
learners to use digital technologies as part of collaborative assignments, as a means of
enhancing communication, collaboration and collaborative knowledge creation.

Collaborative learning can take place either through peer interactions or within larger groups.
Peer learning, also known as peer instruction, involves students working together in pairs or
small groups to discuss ideas and solve problems. This approach, grounded in the notion that
collective thinking is more effective, allows students to support each other by addressing and
clarifying misunderstandings and misconceptions. Education research has shown that this
method enhances learning by enabling students to teach one another and reinforce their own
understanding (Cornell University, 2024). In order to facilitate collaborative learning, the role of
VET educators is rather challenging, since they have to thoroughly plan and implement a
number of activities that will ensure the effective exchange of knowledge among learners. The
integration of digital technologies and tools can play a pivotal role in the facilitation of this
process.

Minimum Desired Proficiency Level
Expert (B2): Using digital environments to support collaborative learning.

Possible Activities for VET Educators

- Implement collaborative learning activities that incorporate digital devices, resources, or

information strategies.

- Facilitate collaborative learning in digital environments, such as through blogs, wikis, or

learning management systems.

- Utilize digital technologies to enable collaborative knowledge exchange among learners.

15



- Monitor and guide students as they generate knowledge collaboratively in digital settings.

- Require learners to present their collaborative work digitally and provide support for this

process.

- Use digital tools for peer assessment and to support collaborative self-regulation and peer

learning.

- Explore new formats and methods for collaborative learning through digital technologies.

Example: Implementation of Various Collaborative Learning Activities Through the
Incorporation of Digital Tools

Stump Your Partner
Students use digital tools to create challenging questions based on lecture content and share them
via online forums or collaboration platforms with a classmate. Collected questions can be used for
digital assessments and to gauge understanding.

Think-Pair-Share/Write-Pair-Share
The instructor poses an analytical question through an online platform or learning management
system (LMS). Students first reflect using digital note-taking tools, then discuss with a partner or
small group via video conferencing, and finally share their insights with the class using presentation
tools or discussion boards. Encourage debate by having students use chat features to argue with
those who have different answers.

Catch-Up
At a lecture transition, students use digital collaboration tools to compare notes and ask clarifying
questions in virtual breakout rooms. Conclude with a class Q&A session through live chat or a
discussion forum.

Fishbowl Debate
In virtual breakout rooms, students take on roles: one argues for a position, another argues against it,
and the third takes notes and evaluates the debate using a collaborative document. Groups then
summarize their discussions through a shared presentation or a class-wide discussion.

Case Study
Students use online collaboration tools to analyze digital case studies in small groups, with 10-15
minutes allocated for discussion via a shared document or online whiteboard. Groups present their
findings to the class through a video call or discussion board, with random calls to share their
analyses.

Team-Based Learning
Students complete pre-class assignments and quizzes on an LMS or digital quiz platform. They then
discuss their answers in groups via video conferencing or collaborative platforms, submit a final
group response through an online form, and receive feedback through a targeted digital lecture and
subsequent group task.

Group Problem-Solving
Students use digital tools such as online whiteboards, collaborative documents, or problem-solving
software to work together on a problem with minimal instructor intervention, focusing on
student-centered exploration to reach a solution.
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6. Self-regulated Learning
To use digital technologies to support learners' self-regulated learning, i.e. to enable
learners to plan, monitor and reflect on their own learning, provide evidence of progress,
share insights and come up with creative solutions.

Self-regulated learning (SRL) is known to contribute to learning success and is regarded as
essential in workplace settings, where individuals must oversee their own professional growth.
(Jossberger et al, 2020). In the modern context of education, the abundance of digital resources
and tools can significantly enhance the overall experience of self-regulated learning. The role of
VET educators is to ensure that this learning process will be implemented in a way, as to ensure
the effective acquisition of knowledge and skills by the learners. For this to happen, the
educators must monitor the progress of learners and reflect on whether the proper activities and
digital tools have been selected.

Minimum Desired Proficiency Level
Expert (B2): Using digital environments to comprehensively support self-regulated learning.

Possible Activities for VET Educators
- Utilize digital technologies, such as blogs, diaries, and planning tools, to enable learners to

manage their own learning.

- Employ digital tools to help learners gather evidence and track their progress, including

through audio or video recordings and photos.

- Use digital technologies like ePortfolios and learners' blogs to document and showcase their

work.

- Leverage digital tools to facilitate learners' reflection on and self-assessment of their learning

process.

Example: Implementation of Various Self-Regulated Learning Activities Through the
Incorporation of Digital Tools

Setting Learning Objectives
Use tools like Google Classroom or Canva to clearly define and communicate specific learning goals
for students, ensuring they understand what they need to achieve.

Creating a Digital Study Schedule
Develop and share a study schedule with students using calendar tools like Google Calendar or
Microsoft Outlook, including deadlines and important milestones.

Maintaining Digital Journals
Encourage students to use digital journaling platforms like Evernote or Microsoft OneNote to
document their reflections on their learning experiences and progress.
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Providing Practice Tests
Create and distribute practice quizzes and tests using tools like Quizlet or Socrative to help students
assess their understanding and identify areas needing improvement.

Managing Task Lists
Use project management tools such as Trello or Asana to help students organize their tasks and
track their progress on assignments and projects.

Facilitating Feedback
Implement digital feedback mechanisms using platforms like Turnitin or Google Forms to provide
timely and constructive feedback on student work.

Organizing Virtual Study Groups
Set up and facilitate virtual study groups through platforms like Zoom or Microsoft Teams, where
students can collaborate, discuss, and solve problems together.

Tracking Student Progress
Use Learning Management Systems (LMS) like Moodle or Blackboard to monitor and analyze
student progress, participation, and performance over time.

Encouraging Reflection
Assign digital reflection activities using tools like Padlet or Blogging platforms where students can
share their insights and reflect on their learning processes.

Implementing Digital Rewards
Use digital badges or gamification tools like ClassDojo or Badgr to recognize and reward students for
achieving learning milestones and demonstrating self-regulation skills.

Area 4: Assessment

7. Feedback and Planning
To use digital technologies to provide targeted and timely feedback to learners.
To adapt teaching strategies and to provide targeted support, based on the
evidence generated by the digital technologies used. To enable learners and
parents to understand the evidence provided by digital technologies and use it
for decision-making.

Digital technologies have the potential to improve current assessment practices and introduce
new, innovative approaches. VET educators can leverage these technologies to gather data,
which helps in better supporting and evaluating learners. Additionally, these tools allow
educators to reflect on and refine their teaching methods (CEDEFOP, 2024).

Minimum Desired Proficiency Level
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Pioneer (C2): Using digital data to evaluate and improve teaching.

Possible Activities for VET Educators
- Utilize digital technology to grade and provide feedback on assignments submitted

electronically.

- Employ assessment management systems to improve the effectiveness of feedback delivery.

- Use digital tools to track learner progress and offer support as needed.

- Adapt teaching and assessment methods based on data from digital technologies.

- Provide personalized feedback and tailored support to learners, using data from digital tools.

- Help learners identify areas for improvement and collaboratively develop plans to address

these areas.

- Use digital technologies to keep learners informed about progress and assist in making

informed decisions about future learning options and projects.

Example: Steps for Using Digital Tools to Provide Feedback to Learners on Their Learning
Performance

Collect Performance Data
Utilize digital assessment tools such as LMS platforms (e.g., Moodle, Canvas) or online quiz tools
(e.g., Google Forms, Quizlet) to collect data on learners' performance. Use e-portfolios or digital
assignments submitted via platforms like Dropbox or Google Drive to gather evidence of learning.

Analyze Performance Data
Employ data analysis tools such as Excel or Google Sheets to review and interpret performance
data. Use analytics features in LMS platforms to identify trends, strengths, and areas needing
improvement.

Prepare Feedback
Draft detailed, constructive feedback based on the analysis. Use digital tools like Microsoft Word or
Google Docs to write clear and specific comments. For visual feedback, create annotated
screenshots or videos using tools like Loom or Screencast-O-Matic to highlight areas for
improvement.

Deliver Feedback
Distribute feedback to learners through LMS platforms, email, or learning apps. Use features like
comment sections in Google Docs or annotated PDFs for direct feedback on assignments. For
personalized feedback, schedule one-on-one video calls via Zoom or Microsoft Teams.

Provide Follow-Up Resources
Offer additional resources or learning materials based on feedback. Use digital libraries, educational
apps, or online courses to provide supplementary content that addresses specific needs.

Monitor Learner Response
Track how learners engage with and act on the feedback using LMS analytics or follow-up surveys.
Use online collaboration tools like Slack or Microsoft Teams to facilitate discussions about feedback
and provide further support.
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Reflect and Adjust
Assess the effectiveness of the feedback process by reflecting on learner progress and outcomes.
Use digital journals or blog platforms to document reflections and insights. Adjust feedback strategies
and tools as needed based on this reflection to enhance future feedback.

Area 5: Empowering Learners

8. Actively Engaging Learners
To use digital technologies to foster learners' active and creative engagement with a
subject matter. To use digital technologies within pedagogic strategies that foster
learners' transversal skills, deep thinking and creative expression. To open up learning to
new, real-world contexts, which involve learners themselves in hands-on activities,
scientific investigation or complex problem solving, or in other ways increase learners'
active involvement in complex subject matters.

Leveraging digital technologies enables educators to design innovative learning experiences
that enhance student engagement. These technologies allow teachers to customize learning to
better suit individual students' levels, interests, and needs. However, it is essential to ensure
that these advancements do not exacerbate inequalities, such as disparities in technology
access or varying levels of digital skills. Ensuring accessibility for all learners, including those
with special educational needs, is a critical consideration.

Minimum Desired Proficiency Level
Expert (B2): Using digital technologies for learners’ active engagement with the subject matter.

Possible Activities for VET Educators
- Use digital technologies to present and clarify new concepts in an engaging and motivating

manner, such as through animations or videos.

- Incorporate digital learning environments or activities that captivate and involve students, like

games or quizzes.

- Focus on integrating learners’ active use of digital technologies into the instructional process.

- Utilize digital tools to enable learners to interact actively with the subject matter.

- Choose suitable digital technologies that support active learning based on the specific learning

context or objectives.

- Reflect on the effectiveness of various digital technologies in enhancing active learning and

adjust strategies and technology choices as needed.
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Steps for Actively Engaging Learners in VET through Digital Technologies

1. Define Learning Objectives
Establish clear vocational skills and knowledge goals that digital technologies will help achieve.

2. Choose Relevant Technologies
Select digital tools and platforms, such as interactive simulations or educational games, that align
with the learning objectives.

3. Create Interactive Activities
Design engaging activities that utilize the chosen technologies, such as virtual labs, gamified
assessments, or collaborative projects.

4. Integrate and Implement
Embed these digital activities into the curriculum and ensure they are used consistently to enhance
learning.

5. Monitor and Adjust
Track learner engagement and performance using digital analytics, gather feedback, and adjust the
use of technologies as needed to improve effectiveness.

Area 6: Facilitating Learners' Digital Competence

9. Information and Media Literacy
To incorporate learning activities, assignments and assessments which require learners
to articulate information needs; to find information and resources in digital
environments; to organise, process, analyse and interpret information; and to compare
and critically evaluate the credibility and reliability of information and its sources.

In Vocational Education and Training (VET), information and media literacy involves equipping
learners with the skills to effectively access, evaluate, and utilize information and media relevant
to their field. This includes developing critical thinking abilities, analyzing media content, and
using digital tools responsibly. For VET learners, proficiency in information and media literacy is
crucial for navigating industry-specific information, distinguishing between reliable and
unreliable sources, and making informed decisions. This skill set enhances their ability to
engage actively in their profession and adapt to the evolving demands of their industry
(CEDEFOP, 2023).

Minimum Desired Proficiency Level
Expert (B2): Strategically using a range of pedagogic strategies to foster learners’ information
and media literacy.
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Possible Activities for VET Educators
Integrate learning activities, assignments, and assessments that motivate and
necessitate learners to:
- Define information needs, search for data, information, and content within digital environments,

and navigate these resources effectively.

- Develop and refine personal search strategies.

- Adjust search strategies based on the quality of the retrieved information.

- Assess, compare, and critically evaluate the credibility and reliability of data sources,

information, and digital content.

- Systematically organize, store, and retrieve data, information, and content in digital platforms.

- Structure and manage information in an organized manner.

Practices to Promote Information and Media Literacy for VET Learners

Develop Critical Thinking Skills
Use digital platforms to create exercises that foster critical evaluation of online information and
media.

Teach Effective Search Strategies
Provide training on advanced digital search techniques using search engines and databases.

Promote Source Evaluation
Implement digital tools for assessing the credibility and accuracy of online sources.

Encourage Responsible Use of Digital Tools
Educate learners on ethical digital practices and proper citation through interactive tutorials.

Facilitate Practical Application
Design digital assignments and simulations that apply information and media literacy skills in
real-world scenarios.

Provide Ongoing Feedback
Use learning management systems (LMS) or collaborative tools to offer timely feedback on learners'
skills.
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10. Digital Problem-Solving
To incorporate learning activities, assignments and assessments which require learners
to identify and solve technical problems, or to transfer technological knowledge
creatively to new situations.

In the context of VET education, digital problem-solving involves the capacity to identify,
analyze, and address challenges using digital tools and technologies. It includes the use of
digital resources such as software, online platforms, and data analysis tools to develop and
implement effective solutions. This process encompasses defining the problem, researching and
gathering pertinent information, formulating and evaluating solutions, executing the chosen
solution, and reflecting on its impact. This competence equips learners with practical digital skills
necessary for effective problem-solving within their vocational field (CEDEFOP, 2022).

Minimum Desired Proficiency Level
Expert (B2): Strategically using a range of pedagogic strategies to foster learners’ digital
problem solving.

Possible Activities for VET Educators
Integrate learning activities, assignments, and assessments that motivate and
necessitate learners to:
- Recognize and troubleshoot technical issues with devices and digital environments.

- Modify and personalize digital environments to suit individual needs.

- Identify, assess, select, and apply digital technologies and solutions to address specific tasks

or problems.

- Employ digital technologies creatively to generate new knowledge.

- Identify areas where their digital skills need enhancement or updating.

- Assist others in developing their digital competencies.

- Pursue self-improvement opportunities and stay current with digital advancements.

Practices to Improve Digital Problem Solving for VET Learners in Agriculture

Provide Hands-On Experience with Agricultural Technologies
Implement practical exercises that involve troubleshooting and resolving issues with agricultural
technology, such as precision farming tools, irrigation systems, or farm management software. Allow
learners to engage with real-world scenarios where they must diagnose and fix technical problems
related to farming equipment and digital agricultural platforms. This hands-on approach helps them
build essential problem-solving skills directly relevant to their field.
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Facilitate Customization Training for Agricultural Tools
Teach learners how to adapt and personalize digital tools and systems used in agriculture, such as
farm management software or data collection devices. This training should include adjusting settings,
configuring software to meet specific agricultural needs, and optimizing digital tools for various
farming tasks. By customizing these technologies, learners can enhance their efficiency and ensure
that digital solutions are tailored to their specific agricultural practices.

Encourage Exploration and Application of Agricultural Technologies
Introduce learners to a range of digital technologies applicable to agriculture, such as drones, GPS
systems, and crop monitoring sensors. Guide them in evaluating and applying these technologies to
solve agricultural problems or optimize farming practices. Through projects and fieldwork that require
the use of these technologies, learners gain practical experience and become proficient in selecting
and implementing appropriate digital solutions for various agricultural challenges.

Promote Creative and Innovative Uses of Digital Tools in Agriculture
Challenge learners to use digital technologies in innovative ways to address agricultural issues or
improve farming methods. Encourage them to develop projects that involve novel applications of
technology, such as using data analytics for crop prediction or employing automation for efficient farm
management. This practice fosters creativity and helps learners explore new ways to leverage
technology for solving problems and enhancing agricultural productivity.

Support Continuous Self-Improvement and Learning in Agricultural Technology
Assist learners in identifying areas where their digital skills related to agriculture may need
improvement or updating. Provide access to resources such as online courses, workshops, and
industry seminars focused on the latest advancements in agricultural technology. Encourage ongoing
learning and professional development to ensure that learners stay current with new technologies
and practices in the agriculture sector, enhancing their problem-solving capabilities and adaptability.

24



Resources

Attwell, G., & Gerrard, A. (2019). The training and professional development of teachers in use
of digital technologies in vocational education and training. In B. E. Stalder & C. Nägele (Eds.),
Trends in vocational education and training research, Vol. II. Proceedings of the European
Conference on Educational Research (ECER), Vocational Education and Training Network
(VETNET) (pp. 38–44). https://doi.org/10.5281/zenodo.3371247

Cedefop (2023). Going digital means skilling for digital: using big data to track emerging digital
skill needs. Luxembourg: Publications Office. http://data.europa.eu/doi/10.2801/772175

Cedefop (2022). Challenging digital myths: first findings from Cedefop’s second European skills
and jobs survey. Luxembourg: Publications Office. Policy
brief. http://data.europa.eu/doi/10.2801/818285

Cedefop. (2024). Digital skills ambitions in action: Cedefop’s skills forecast digitalisation
scenario. Publications Office of the European Union. https://data.europa.eu/doi/10.2801/966457 

Economou, A. (2023) SELFIEforTEACHERS Toolkit - Using SELFIEforTEACHERS,
Publications Office of the European Union, Luxembourg, doi:10.2760/626409, JRC129699

European Commission, Joint Research Centre, Redecker, C., Punie, Y., European framework
for the digital competence of educators – DigCompEdu, Punie, Y.(editor), Publications Office,
2017, https://data.europa.eu/doi/10.2760/159770

Hippe, R.; Pokropek, A. and Costa, P. (2022). Digital capacity building in VET using the SELFIE
tool: cross-country validation. Luxembourg: Publications Office. Cedefop working paper, No
15. http://data.europa.eu/doi/10.2801/000855

Jossberger, H., Brand-Gruwel, S., van de Wiel, M. W. J., & Boshuizen, H. P. A. (2020). Exploring
Students' Self-Regulated Learning in Vocational Education and Training. Vocations and
Learning, 13(1),131-158. https://doi.org/10.1007/s12186-019-09232-1

Neeley, Tsedal, and Paul Leonardi (2022) "Developing a Digital Mindset: How to Lead Your
Organization into the Age of Data, Algorithms, and AI." S22032. Harvard Business Review 100,
no. 3 (May–June 2022): 50–55.

UNESCO-UNEVOC International Centre for TVET (2020) Promoting Quality in TVET Using
Technology. A Practical Guide, Bonn.

1

https://doi.org/10.5281/zenodo.3371247
http://data.europa.eu/doi/10.2801/772175
http://data.europa.eu/doi/10.2801/818285
https://data.europa.eu/doi/10.2801/966457%C2%A0
https://data.europa.eu/doi/10.2760/159770
http://data.europa.eu/doi/10.2801/000855
https://doi.org/10.1007/s12186-019-09232-1


T2.3 BEST PRACTICES IN DIGITAL
COMPETENCES AND

EDUCATIONAL METHODOLOGIES

Cosvitec

Lead Beneficiary: Cosvitec

Authors: Nicolina Agliata

Due Day: 31/07/2024

1



Table of Contents

Introduction.....................................................................................................................3

Background............................................................................................................... 3

Innovative educational methods................................................................................... 4

1. Design Thinking in Education..............................................................................4

2. The trialogical methodology................................................................................ 8

3. Experiential Learning through Virtual Reality (VR) and Augmented Reality
(AR)...........................................................................................................................12

4. Simulated training enterprise.............................................................................16

5. Project work.........................................................................................................21

6. Flipped classroom...............................................................................................27

7. Experiential Learning: Hand-on Activities........................................................ 31

8. Outdoor Learning Methodologies: Field trips for Observing and Learning
Agricultural Practices and Adventure Based Learning (ABL)............................ 33

9. Game-Based Learning........................................................................................ 38

10. Collaborative Learning: method Jigsaw......................................................... 40

Resources and Further Reading................................................................................. 44

2



Introduction
This report is the result of an in-depth analysis and detailed research on innovative
teaching methodologies, recognised in the literature as effective tools for improving
teaching and learning processes. The main objective is to provide an overview of the
most promising methodologies, accompanied by practical suggestions on the use of
digital tools and resources to optimise educational intervention, especially in the
teaching of Climate-Intelligent Agriculture and Agri-Entrepreneurship.

Innovative teaching methodologies are a response to the needs of a changing world,
where the skills required are increasingly oriented towards complex problem solving,
collaboration and critical thinking. These methodologies include approaches such as
Design Thinking, the Flipped Classroom, Project Based Learning, and many others,
each of which offers unique advantages in fostering active and engaging learning.

In today's context of rapid technological advances and increasingly widespread access
to information, the integration of digital technologies into educational processes is not
just a possibility but a necessity. Indeed, the use of digital platforms, interactive tools
and online resources can make learning more dynamic and personalised, responding
better to the different learning styles and rhythms of students.

In this report, for each teaching methodology presented, practical examples of
application will be illustrated, highlighting how these techniques can be successfully
implemented using digital tools. The intention is to provide VET educators with a
repertoire of innovative teaching strategies, supported by digital resources, to create
more effective and stimulating learning environments.

Background
The report is structured in such a way as to provide a detailed description of each
innovative methodology, followed by practical advice on how to implement it in the
everyday educational context, especially for teaching Climate-Intelligent Agriculture and
Agri-Entrepreneurship. This approach aims to make methodologies more accessible
and easily applicable, promoting widespread adoption of innovative teaching practices
in schools and universities.

The analysis of innovative teaching methodologies was conducted through a systematic
literature review and a comparison with the practical experiences of successful
educators and educational institutions. The results obtained show how these
methodologies can not only improve students' academic performance, but also increase
their motivation and engagement.
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Innovative educational methods
1. Design Thinking in Education
Design Thinking (DT) is not just a methodology for designing products or services, but is
increasingly proving to be an innovative educational approach capable of revolutionizing
learning. At the heart of DT is the student, an active protagonist in solving real-world
problems through a creative and collaborative process.

The key phases of Design Thinking:

Empathise: Understand the needs and requirements of the end users, in this case,
farmers and rural communities.

Define: Through collective brainstorming, the problem to be addressed is defined in a
clear and concise manner, for example: "How can we make agriculture more
climate-smart and sustainable for small farms?".

Ideate: Generate as many ideas as possible, without limits to creativity, to address the
defined problem.

Prototype: Transform ideas into tangible prototypes, even simple sketches or models,
to test and improve them.

Test: Put the prototypes to the test with end users, gathering feedback to refine them.

Communicate: Share the results of the DT process with the community, disseminating
the innovative solutions found.

Design Thinking offers a flexible and adaptable teaching method for different disciplines
and educational contexts. Through DT, students develop transversal skills such as
creativity, critical thinking, collaboration, and problem-solving, which are essential for
facing real-world challenges. Smart and sustainable agriculture is a highly topical issue
and Design Thinking can provide students with the tools and skills to contribute to
building a greener and more sustainable future.
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Example of Design Thinking: Smart and Sustainable Agriculture
Phase 1: Empathize

● Meetings with local farmers to understand the challenges they face due to
climate change.

● Analysis of data and statistics on the impact of climate change on agriculture in
the region.

● Research on best practices in smart and sustainable agriculture.
Phase 2: Define
The problem to be addressed could be: "How can we help local farmers adopt more
sustainable and climate-resilient agricultural practices?".
Phase 3: Ideate

● Create a smart irrigation system that optimizes water use.
● Develop drought- and disease-resistant crops.
● Conduct workshops for farmers on conservation agriculture techniques.

Phase 4: Prototype
● Build a low-cost smart irrigation system prototype.
● Experiment with drought-resistant crops on a small plot of land.
● Create training materials for farmer workshops.

Phase 5: Test
● Evaluate the prototype smart irrigation system with local farmers.
● Collect data on the performance of drought-resistant crops.
● Gather feedback from workshop participants.

Phase 6: Communicate
● Present the project results to the local community.
● Create a practical guide for farmers on adopting smart and sustainable

agricultural practices.
● Organise awareness-raising events on the importance of sustainable

agriculture for combating climate change.

Digital tools to support the methodology:
In order to facilitate the success of this methodology and make learning more
interactive and interesting, it would be useful to use online survey platforms.
SurveyMonkey and Google Forms are two popular online survey platforms that can
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be used to collect data and feedback for the different phases of Design Thinking.
Following are a detailed description of the two tools and directions for using each tool
to support Design Thinking:
SurveyMonkey stands out as a leading online survey platform, offering various
functionalities to enrich the Design Thinking process. Its wide range of tools makes
SurveyMonkey ideal for collecting valuable data and feedback at every stage of a
project.
In the Range of Features for Effective Surveys We Find:
- Questions for All Tastes: Allows you to create surveys with multiple-choice,
open-ended, Likert scale and grid questions to gather comprehensive and detailed
information.
- Advanced Branching Logic: You can customise the survey flow based on user
responses, making it more engaging and relevant.
- Advanced Data Analysis: Dig deep into the collected data with advanced analysis
tools, generating custom reports that provide a comprehensive overview of the
results.
SurveyMonkey to support Design Thinking and much use in different phases :
- Empathy Phase: Immerse yourself in the needs of local farmers. You can use
SurveyMonkey to create detailed surveys that gather data and opinions on the
challenges and needs they face on a daily basis.
- Definition Phase: You can involve students in the problem definition process, and
create interactive surveys to gather ideas and feedback, facilitating collaboration and
shared understanding of the issue.
- Testing Phase: Evaluate the effectiveness of the prototypes with SurveyMonkey.
Gather feedback from farmers on the developed prototypes, identifying areas for
improvement and optimising the proposed solutions.
Find the platform at the following link: https://www.surveymonkey.com/. Unfortunately,
not all features are free, but you can start by using the basic functions for free.
Google Forms:
As an alternative, we recommend Google Forms, Google's free online survey
platform, is distinguished by its ease of use and seamless integration with the Google
Workspace ecosystem, and is a valuable ally for educators adopting Design Thinking
in the classroom. Thanks to Google Forms, students can be actively involved in the
learning process, developing transversal skills such as creativity, critical thinking and
collaboration, which are fundamental for tackling real-world challenges. But what are
the Benefits that make it easier to work? Google Forms is completely free, removing
economic barriers and making it accessible to all. Its intuitive interface makes it
possible to create surveys in just a few minutes, without requiring any specific
technical skills. It also integrates seamlessly with other Google Workspace tools, such
as Gmail and Google Drive, simplifying data management and sharing, tools that can
be used to support teaching regardless of the approach and methodology the
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educator chooses to use. With Google Forms, sharing surveys is simple and
straightforward, encouraging collaboration between students and teachers.
Google Forms in support of Design Thinking: Can be used in various phases :
- Initial Empathy phase, to collect data and opinions from local farmers quickly and
efficiently. Also this platform allows the creation of surveys with multiple-choice,
open-ended and Likert scale questions to capture valuable information about their
challenges and needs.
- Definition Phase: In this phase, the platform allows you to involve students in the
problem definition process. Use Google Forms to create interactive surveys that
gather ideas and feedback, facilitating shared understanding of the problem.
- Another important step, Evaluation Phase: you can use the app to evaluate the
effectiveness of the prototypes with ease. Gather feedback from farmers on the
developed prototypes, identifying areas for improvement and optimising the proposed
solutions.
You can access Google Forms directly from your Google account at the following link:
https://docs.google.com/forms/
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2. The trialogical methodology
Trialogical learning is designed as an innovative didactic method that integrates three
fundamental dimensions of the learning process:

1. Individual dimension: It focuses on individual and conceptual knowledge
processes, emphasising autonomous learning and the acquisition of specific skills.

2. Social dimension: It promotes dialogue, collaboration and confrontation among
peers, fostering the construction of shared knowledge and the development of social
and relational skills.

3. Productive dimension: Introduces the production of ‘cognitive artefacts’, i.e.
tangible products that represent the synthesis of acquired knowledge and that can be
used to communicate, solve problems or create value for the community.

Trialogue learning is an innovative and flexible teaching approach that can be adapted
to different disciplines and learning contexts. It fosters more engaging, motivating and
student-centred teaching, preparing pupils to face real-world challenges with
appropriate competencies and skills.

Focal steps of trialogical learning:

1. Activation and sharing of prior knowledge: In this initial phase, the emergence of
individual knowledge and experience related to the topic to be addressed is stimulated.

2. Research and in-depth study: Students undertake autonomous and collaborative
research in order to acquire new knowledge and deepen their understanding of the
subject matter.

3. Processing and production: The information gathered is processed and
transformed into concrete products, such as presentations, models, prototypes or
artefacts, which represent the synthesis of the knowledge acquired.

4. Reflection and sharing: Space is devoted to critical reflection on the learning
process and the products produced, encouraging metacognition and the sharing of
experiences with peers.

5. Assessment and self-assessment: Assessment is not limited to the final product,
but considers the entire learning process, valuing the commitment, collaboration and
individual contribution of each student.
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Example of trialogical learning

Theme: Development of a sustainable and climate resilient farming system on a local
farm.

Phases:

1. Activation and sharing of prior knowledge:

Class discussion on the concepts of climate-smart agriculture and
agri-entrepreneurship. Presentation of successful case studies of farms that have
implemented sustainable farming practices. Sharing of students' personal
experiences related to agriculture and entrepreneurship.

2. Research and in-depth study:

Students divide into groups and choose a local farm to study. Each group gathers
information on the farm's current farming practices, the climatic risks it faces and
market opportunities.

The groups analyse the data collected and identify potential strategies to make the
farm more sustainable and resilient to climate change.

3. Drafting and production:

Each group draws up a detailed intervention plan describing the farming practices to
be implemented, the resources required and the potential benefits for the farm and
the environment. The plans are presented in class in the presence of a climate-smart
agriculture expert and a farmer. The groups receive feedback and suggestions for
improving their plans.

4. Reflection and sharing:

Students discuss their plans and learning experiences in class.

They reflect on the benefits and challenges of implementing climate-smart farming
practices.

They share their ideas on how agri-business can help promote more sustainable
agriculture.

5. Evaluation and self-evaluation:

Assessment is based on the quality of the intervention plan, the active participation of
the students and their ability to apply the concepts of climate-smart agriculture and
agri-entrepreneurship. Students self-assess based on their commitment, cooperation
and contribution to the group.
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Final products:

Detailed intervention plans for the development of a sustainable and climate resilient
farming system on a local farm. Multimedia presentations illustrating the intervention
plans.

Written reports reflecting on the learning experience.

Digital tools to support the methodology:
Padlet: A Virtual Board for Dynamic and Engaging Learning
Padlet is a virtual whiteboard that allows you to create collaborative noticeboards to
collect and share ideas, materials, reflections and resources in real time. Perfect for
teaching, Padlet stands out for its ease of use and versatility, adapting to the needs of
students and teachers alike.
Advantages of Padlet for Teaching
1.Real-Time Collaboration: Students can work together on a shared noticeboard,
adding text, images, links, videos and other multimedia content.
2.Support for Various Content Formats: Padlet supports a variety of content
formats, including documents, images, videos and web links, encouraging creativity
and multiple expressions.
3. Easy Sharing: Noticeboards can be easily shared with other students and
teachers via links or QR code, encouraging collaboration and information
dissemination.
4. Variety of Layouts:
Notice boards can be organised in different layouts (grid, column or flow) to best suit
the type of activity or project being carried out. Padlet thus offers a versatile and
powerful tool to enrich the learning experience by promoting interaction and active
participation of students.
Padel in support of the trialogical methodology:
Padlet is a versatile and valuable tool for innovative teaching, offering simplicity,
flexibility and adaptability to the different needs of teachers and students. With its
collaborative and interactive features, Padlet facilitates the sharing of ideas, critical
reflection, production of papers and development of transversal skills. Let's see how
to use it in the different phases of Trialogical Learning.
Activation and Knowledge Sharing:
At the beginning of the learning process, students can create individual posts on
Padlet to share their prior knowledge and personal experiences related to the topic at
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hand. A collective noticeboard can be used to collect ideas, opinions and initial
questions, stimulating the activation of pre-existing knowledge and interest in
learning.
Research and Deepening:
During the research phase, each working group can have a dedicated notice board on
Padlet to collect, organise and share the information found. The teacher can create a
noticeboard with useful resources, links to websites and in-depth materials to guide
the students' research.
Processing and Production:
Students can collaborate on noticeboards to develop their projects, create work plans,
multimedia presentations or other cognitive artefacts. Padlet can be used as a tool to
organise ideas, assign tasks and monitor the progress of group work.
Reflection and Sharing:
The notice boards on Padlet are perfect for metacognitive reflection, both individual
and group. Students can analyse their own learning process and share experiences
and feedback among peers. A collective noticeboard can collect reflections on the
learning experience, highlighting strengths and weaknesses that have emerged and
offering suggestions for improvement.
Assessment and self-assessment:
Finally, teachers can provide feedback on students' posts, assessing their
contribution, level of understanding and collaboration skills. Students can also use
Padlet to self-assess and evaluate their peers' contributions, fostering metacognition
and peer assessment.
Conclusion:
Padlet emerges as a valuable teaching tool to make teaching more dynamic and
motivating. To find out more and start using Padlet, visit the official website
(https://padlet.com/), explore the teacher's guide
(https://padlet.com/site/product/education) and watch the video tutorials to learn about
all of Padlet's functions (https://m.youtube.com/watch?v=qqGhcWG6e2g). Start
creating interactive and engaging notice boards with Padlet now!
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3. Experiential Learning through Virtual Reality (VR) and
Augmented Reality (AR)
Experiential Learning through Virtual Reality (VR) and Augmented Reality (AR) is
an innovative teaching method that harnesses the potential of these technologies to
create immersive and engaging learning experiences.

How does it work?

● Virtual Reality (VR): Students wear VR headsets that transport them into
simulated virtual worlds. In these environments, they can interact with objects
and characters, perform activities, and experience situations in a realistic way, as
if they were really there.

● Augmented Reality (AR): Students use devices such as smartphones or tablets
to overlay digital elements onto the real world. In this way, they can view
additional information, 3D models, animations, and interact with virtual objects as
if they were part of the surrounding environment.

Advantages:

● Increased engagement and motivation: The immersive and interactive nature
of VR and AR captures students' attention and makes them more active and
participatory in the learning process.

● Experiential learning: Students learn by doing, directly experiencing concepts
and theories in a concrete and meaningful way.

● Improved retention: Experiential learning promotes more effective and
long-lasting memorization of learned concepts.

● Development of transversal skills: VR and AR can help students develop skills
such as problem solving, critical thinking, collaboration, and communication.

● Personalized learning: VR and AR technologies can be adapted to the
individual needs of students, creating personalized learning experiences.

Examples of use:

● Simulations: Students can immerse themselves in simulations of historical
events, scientific processes, or hypothetical scenarios, to directly experience the
consequences of their actions and better understand certain concepts.

● Virtual laboratories: Students can perform complex scientific experiments or
manipulate virtual objects in safe and controlled environments, impossible to
achieve in the real world.
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● Virtual visits: Students can explore distant places, museums, archaeological
sites or historical monuments, as if they were really there, enriching their
knowledge and broadening their perspective.

● Professional training: VR and AR can be used to train professionals in high-risk
environments or to develop specific skills in a safe and realistic way.

Example of Immersive learning experience with VR and AR

Scenario: Imagine a class of agricultural students who, instead of studying theoretical
notions about smart and precision agriculture in a book, put on VR visors and
immerse themselves in a virtual field.

VR experience: The students find themselves in a virtual field that simulates different
extreme weather conditions, such as drought, floods or hail. They have to use VR
sensors to monitor crop health and identify problems caused by climatic stresses.

They can experiment with different smart farming techniques, such as precision
irrigation or varietal management, to adapt crops to adverse weather conditions.

They receive real-time feedback on their decisions and observe the virtual
consequences of their actions on the crop.

AR experience: Overlaying the real field, students see 3D models of harmful insects
and plant diseases. They can identify plant health problems quickly and accurately
using image recognition technology. They receive information on how to use biological
or integrated control methods to combat pests and diseases in a sustainable way.

They can visualise real-time data on soil parameters, such as moisture and nutrients,
and use this information to optimise irrigation and fertilisation practices.

Experiential learning: Through these immersive experiences, students actively and
engagingly learn the principles of smart and precision agriculture.

They develop practical skills in problem solving, decision making and the use of
innovative technologies.

They increase their awareness of the challenges posed by climate change and how
agriculture can be part of the solution.

They learn to think entrepreneurially and develop innovative strategies for sustainable
and climate resilient agriculture.
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Digital tools to support the methodology: CoSpaces Edu

CoSpaces Edu is an extremely versatile platform that allows students to create,
explore and share virtual and augmented environments. Even in its free version,
CoSpaces Edu offers powerful features that are perfect for educational purposes,
allowing students to immerse themselves in engaging and innovative learning
experiences.

Advantages of CoSpaces Edu:

CoSpaces Edu is accessible to everyone, even those who have never had experience
with virtual (VR) or augmented reality (AR). The intuitive interface makes the platform
easy to use, allowing students and teachers to start creating immediately. The
platform allows students to unleash their creativity. They can create customised virtual
worlds, add interactive elements and develop projects that explore complex concepts
in an immersive and dynamic way. One of the most powerful features of CoSpaces
Edu is the built-in support for creating both VR and AR environments. Students can
experience both technologies with a single tool, further enriching their learning
experiences. CoSpaces Edu encourages group work, allowing students to collaborate
on common projects. They can share their creations, work together in real time and
provide feedback to each other, thus improving collaborative and communication
skills.

Various Educational Applications: The platform is extremely versatile and can be
used in a wide range of educational contexts. Students can create scientific
simulations, explore historical events, design future scenarios and much more,
making learning more dynamic and engaging. To register, simply access the following
link: https://edu.cospaces.io/. Start creating your first project by choosing between VR
or AR. Use the intuitive interface to add objects, animations and interactions.
Experiment with different features to customise your virtual and augmented worlds.
Then, invite your students to join your project and collaborate. Use the sharing
features to allow them to work together in real time. Share finalised projects with your
class or wider community to receive feedback and suggestions.

Example of how to use CoSpaces Edu for Lessons in Smart Farming and
Agro-entrepreneurship:

You can use this tool in different ways and to support different teaching
methodologies, in this case you can use it for:

Creating Virtual Farm Simulations: Students can design and simulate a virtual farm
using smart farming techniques. They can incorporate elements such as precision
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irrigation systems, sensors to monitor crop conditions and simulate extreme weather
conditions.

Immersive Experiences: Using VR viewers, students can explore their creations
first-hand, interacting with elements of their virtual environment to better understand
the consequences of their farming decisions.

Collaborative Projects: Students can work in groups to develop and optimise their
farm models, receiving real-time feedback from classmates and teachers.

Integration with AR: With AR functionality, students can superimpose their virtual
models on the real world, displaying additional information and interacting with digital
elements in the physical context of their school or home.
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4. Simulated training enterprise
The Simulated Training Enterprise, is an innovative teaching methodology that
simulates the operation of a real company within a training context. Through the
establishment of a virtual company animated by the students, which carries out a
market activity on the Internet (e-commerce) and refers to a real company (tutor or
godmother company) that constitutes the reference model to be emulated in each
phase or business life cycle. It makes use of a teaching methodology that makes natural
use of problem solving, learning by doing and cooperative learning, constituting a valid
tool for the acquisition of skills that can be used in the labor market. It tends to
reproduce a simulated environment that allows the student to learn new skills from an
operational point of view, reinforcing the knowledge and skills learnt during studies.
Students, with the simulated training enterprise, take on the guise of young
entrepreneurs and reproduce in the laboratory the working model of a real company,
learning the principles of management by doing (action-oriented learning). Through this
simulation, students take on the role of entrepreneurs and manage all aspects of the
company, from defining strategic objectives to carrying out operational activities.

The course of the simulated training enterprise normally unfolds through six distinct
phases, starting with the awareness and orientation of the student (analysis of the
territory), developing with the establishment, management and control of the company,
and concluding with the reporting and dissemination of results through communication
channels.

The six phases1 of this methodology are as follows:

- The first phase is aimed at sensitising and orienting the student, in the context of
active citizenship, by providing him/her with tools to explore the territory, analyse its
resources and relate to it in the most appropriate way to his/her expectations and
aptitudes, developing skills in moments of investigation, listening, analysis and
comparison.

- The second phase has the task of sensitising the young person to a systemic vision
of civil society through business culture, so as to develop an ethical sense of interacting
with the surrounding economic environment, with respect for the fundamental
knowledge of the concepts of company, enterprise, business ethics and work.

- The third phase puts the young person 'in the situation' allowing him/her to use the
theoretical learning acquired in formal contexts, to give space to his/her creativity by

1 These phases constitute a hypothesis for the development of the work and not a compulsory scheme;
some of them may be brought forward or postponed depending on the course of study in which the
initiative is proposed and depending on the topics covered.
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choosing a reference model in the area and defining his/her own business idea
(Business Idea), supporting it with the necessary feasibility analysis. This will be
followed by the elaboration of the Business Plan. Fundamental concepts of this phase
are those of tutor or godmother company, company mission, choice of the company
legal form through which to exercise the business activity.

- The fourth phase allows to diversify and deepen the knowledge of the territorial
economic system in the interaction with the subjects, the elaboration of the Business
Plan, is focal both for the planning and management of the company, and for the
external communication towards potential lenders or investors. The drafting of the
Business Plan is functional to the birth of a new entrepreneurial activity and must be
supported by a feasibility analysis capable of providing a series of data of an
economic-business nature on which to draw guidelines for the establishment of the
activity. In this phase, the young person is confronted with the concepts of
entrepreneurial formula, management organisation, economic-financial budgeting and is
first practised in planning a single activity and then in planning the development phases
of the same, together with the class group, learning the techniques of team working

- The fifth phase relates to the establishment and start-up of the simulated enterprise in
compliance with current legislation and with the support of the digital simulation
infrastructure available in the area (SimuCenter), i.e. nationwide. In this phase, the
memorandum of incorporation and articles of association are drafted, with the relative
documentation to support the start-up phase and the consequent accounting and
administrative set-up of the company.

- The sixth phase refers to the operational management of the simulated training
enterprise, with a focus on production and commercial management. The simulation
platform has the role of supporting the e-commerce activity and enables the connection
and operation between the simulated training enterprises present in the territorial or
national network. The significant aspects of this phase are the production and trade of
the simulated products, the establishment of the 'virtual shop' as a showcase for the
display and sale of products, tax and social security obligations, the management and
control of company operations, and company communication, both mandatory and
optional.
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Example of Simulated Training Enterprise

Topic:

Students take on the role of a team of young agricultural entrepreneurs who wish to
start a sustainable and profitable farm in an area subject to climate change. Their
mission is to develop a business plan that integrates climate-smart farming practices
and innovative agri-entrepreneurship strategies to address the challenges and
opportunities presented by climate change.

1. Business Concept and Definition:

Students choose an agricultural business idea that is climate-smart and suited to the
local context. They define their agricultural product or service, target market and
business model, and after they develop a comprehensive business plan that includes
market analysis, marketing strategies, financial plans and environmental and social
impact forecasts.

2. Setting up the Virtual Company:

Students divide company roles according to their skills and interests, such as
production manager, marketing manager, financial manager and sustainability
manager. They establish the organisational structure of the company and define the
responsibilities of each team member and they create a corporate identity, a logo and
a website to represent their virtual company.

3. Management of the Virtual Company:

Students put their business plan into action, managing the day-to-day operations of
the virtual farm. They apply climate-smart farming practices, such as crop rotation,
cover cropping and precision agriculture; to reduce the environmental impact of the
farm and they implement agri-business strategies to market their products or services
effectively, reach their target market and generate profits. They face the challenges
and opportunities presented by climate change, adapting their business strategies
according to changing weather conditions and market fluctuations.

4. Monitoring and Evaluation: Students regularly monitor the performance of their
virtual company, collecting data on production, sales, costs and environmental impact.

- They analyse the collected data to assess the effectiveness of their business plan
and identify areas for improvement.

- They hold regular team meetings to discuss progress, solve problems and make
strategic decisions.
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5. Conclusion and Evaluation: At the end of the project, students submit a final
report summarising their experiences, achievements and lessons learned. The final
report includes a critical analysis of their business plan, an assessment of the
environmental and social impact of their virtual enterprise and a reflection on their
developed agri-entrepreneurship skills. Students are assessed on their understanding
of climate-smart agriculture and agri-entrepreneurship, their ability to apply these
concepts to a real business context and their ability to work collaboratively and solve
problems.

Digital tools to support methodology:

The Simulated Training Enterprise (IFS) methodology makes use of various digital
tools to support students in the process of learning and managing a farm simulation.
Two main tools that can be used in this context are the agricultural management
software FarmLogs and the climate modelling tool Climate Engine.

1. FarmLogs

FarmLogs is software designed to help farmers monitor their crops, livestock and farm
finances. It offers a free version with basic functionality that can be very useful for
students managing a simulated agricultural enterprise. This tool can be used at
different stages of the project for The Simulated Training Enterprise.

Let's see how to use this tool to support the different phases of the methodology; it
could be useful for the management phase of the virtual farm (Phase 3):

In this phase it could be used for crop monitoring.

Students can use FarmLogs to keep track of crops planted, crop rotation cycles and
farming practices adopted, such as precision farming. Or alternatively if the virtual
farm involves raising livestock, FarmLogs can be used to record and monitor livestock
data, such as animal health and productivity. It can also be a good financial
management tool: students can keep track of expenses, income and profits, keeping
the virtual farm's finances under control.

Another phase in which FarmLogs can be useful is the monitoring and evaluation
phase (Phase 4):

The software allows you to collect data, e.g. on production, sales, costs and
environmental impact, providing a solid basis for analysing business performance. Per
access to FarmLogs: You can find more information and access the software by
visiting the official website at the following link: https://bushelfarm.com/.
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2. Climate Engine

Climate Engine is a tool that provides access to historical and future climate data for
specific regions. This tool is particularly useful for students who need to develop
climate-smart business strategies.

Specifically, it can be used to support the following phases of the teaching
methodology described above:

- During the definition of the business concept (Phase 1):

Students can use Climate Engine to assess the climatic conditions of the region
where they intend to start the farm. This helps in the selection of crops and farming
practices best suited to the expected climatic challenges.

- During the management of the virtual farm (Phase 3):

Using climate forecasts, students can adapt farming operations to changing climatic
conditions, taking preventive measures against extreme weather events such as
droughts or floods.

- Monitoring and Evaluation (Phase 4):

Analysis of Climate Conditions: Continue to monitor climate data to assess the
effectiveness of the strategies adopted and make any corrections.

You can find more information and access the tool by visiting the official Climate
Engine website at the following link: https://www.climateengine.org/.

Using FarmLogs and Climate Engine, students can gain practical and realistic
experience in managing a sustainable farm, addressing the challenges and
opportunities presented by climate change and developing skills useful for the job
market.
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5. Project work
Project work is a dynamic and hands-on method employed in environmental education,
allowing learners to delve deeply into real-world environmental issues and solutions.
Through project-based learning, participants engage in collaborative and experiential
activities, enabling them to apply theoretical knowledge to practical situations and make
meaningful contributions to environmental conservation efforts.

Key aspects of project work assignment include:

● Identify Learning Objectives: Determine the specific environmental concepts,
skills, and competencies you want learners to develop through the project work.
Consider aligning these objectives with broader educational goals and
environmental priorities.

● Select a Relevant Topic: Choose a topic or environmental issue that is
meaningful, timely, and aligned with the interests and abilities of the learners.
Consider factors such as local environmental concerns, global sustainability
challenges, or emerging trends in environmental science.

● Define Project Scope: Clearly outline the scope and parameters of the project,
including the expected deliverables, timeline, and resources available. Ensure
that the scope is manageable and achievable within the given timeframe and
constraints.

● Form Project Teams: If applicable, form project teams or groups of learners
based on factors such as interests, expertise, and complementary skills.
Consider diversity and inclusivity when forming teams to encourage collaboration
and perspective-sharing.

● Provide Guidance and Resources: Offer guidance, support, and resources to
help learners understand the project requirements and conduct effective
research. Provide access to relevant literature, databases, tools, and experts
who can assist with project development and implementation.

● Clarify Roles and Responsibilities: Clearly define the roles and responsibilities of
each team member, outlining specific tasks, deadlines, and expectations.
Encourage collaboration and division of labor to maximize efficiency and
productivity.

● Outline Project Deliverables: Clearly articulate the expected project deliverables,
which may include research reports, presentations, prototypes, action plans, or
multimedia products. Specify the format, content, and evaluation criteria for each
deliverable to ensure consistency and alignment with learning objectives.
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● Establish Checkpoints and Milestones: Set up checkpoints and milestones
throughout the project timeline to monitor progress, provide feedback, and
address any challenges or obstacles encountered by learners. Encourage
regular communication and collaboration among team members to stay on track.

● Encourage Creativity and Innovation: Foster creativity and innovation by
encouraging learners to explore diverse perspectives, think critically, and
propose novel solutions to environmental challenges. Encourage
experimentation, risk-taking, and reflection as integral parts of the learning
process.

● Facilitate Reflection and Evaluation: At the conclusion of the project, facilitate
opportunities for learners to reflect on their experiences, assess their
achievements, and identify lessons learned. Evaluate project outcomes based on
predefined criteria, providing constructive feedback and recognition for
exemplary work.

Example of Project Work: Reducing Soil Erosion in Agricultural Fields

Project Description:

Students are tasked with designing and implementing a project to reduce soil erosion
in agricultural fields. The project involves research, fieldwork, and community
engagement to develop sustainable soil management practices.

Steps:

1. Identify Learning Objectives:

- Understand the causes and effects of soil erosion.

- Develop strategies to reduce soil erosion and improve soil health.

- Enhance critical thinking, research, and communication skills.

2. Select a Relevant Topic:

- Reducing Soil Erosion in Agricultural Fields: Analyzing the causes, impacts, and
solutions to soil erosion in local farms.

3. Define Project Scope:

- Research the causes and impacts of soil erosion in local agricultural fields.

- Assess the effectiveness of different soil erosion control methods, such as cover
cropping, terracing, and mulching.
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- Develop and propose practical solutions to reduce soil erosion and improve soil
health.

4. Form Project Teams:

- Students are divided into interdisciplinary teams based on interests and skills,
such as research, data analysis, community outreach, and advocacy.

5. Provide Guidance and Resources:

- Educators provide access to scientific literature, data sets, mapping tools, and
expert consultations to support research and analysis.

- Workshops and tutorials are offered to enhance research, presentation, and
communication skills.

6. Clarify Roles and Responsibilities:

- Each team member is assigned specific tasks, such as conducting literature
reviews, collecting field data, creating visualizations, or drafting policy
recommendations.

7. Outline Project Deliverables:

- Research Report: Analyzing the findings on soil erosion causes, impacts, and
solutions.

- Presentation: Communicating key findings and recommendations to peers,
educators, and community stakeholders.

- Action Plan: Proposing tangible actions and initiatives to reduce soil erosion at the
local level.

8. Establish Checkpoints and Milestones:

- Weekly progress meetings are scheduled to review research findings, discuss
challenges, and set goals.

- Draft presentations and reports are submitted for peer review and feedback.

9. Encourage Creativity and Innovation:

- Teams are encouraged to explore innovative solutions, such as using
biodegradable erosion control mats or implementing community-based soil
conservation programs.

10. Facilitate Reflection and Evaluation:

- Upon project completion, teams reflect on their experiences, evaluate the
effectiveness of their interventions, and identify lessons learned.
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- Peer and educator evaluations are conducted based on criteria such as research
quality, presentation skills, and impact on the community.

Digital tools to support methodology:

Trello

Trello is a project management and work organisation tool based on a system of
noticeboards, lists and visual boards. It allows projects of any size, from personal
tasks to complex corporate projects, to be managed easily and intuitively. Thanks to
its flexibility, Trello is ideal for supporting innovative teaching methodologies such as
project work, especially in environmental education contexts.

How Trello Works

On Trello we work by Boards, which represent the main projects or workspaces. Each
board can contain several lists and boards.

Lists represent the phases or workflows of the project. Each board can have an
unlimited number of lists. In addition to this are the boards, which represent the tasks
or activities to be carried out. Each card can contain a description, attachments,
comments, checklists and assigned members.

How to use Trello for Project Work?

Use Trello to support project work methodology in environmental education.

Trello allows you to Identify Learning Objectives for example, create a Trello board
entitled ‘Environmental Project Work’. Add a list called ‘Learning Objectives’. Create
worksheets for each specific objective, detailing what students should learn, such as
understanding the causes of soil erosion or developing conservation strategies.

2. Highlight or select a Relevant Topic

You can create a ‘Topics’ list on the board. Add tabs for different environmental topics
or issues that can be addressed, such as ‘Soil Erosion’, ‘Water Pollution’ or
‘Biodiversity Conservation’. Each board should include a description of the topic and
initial resources for research.

Also, can be used for 3. Define Project Scope

Create a ‘Project Scope’ list. Add tabs to outline project parameters, such as
expectations on deliverables, timeline and available resources. Include checklists to
monitor progress and ensure all requirements are met.
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4. Form Project Teams

Create a ‘Team’ list and add a tab for each project team, specifying the members and
their roles. Use the member assignment function on Trello to clarify who is
responsible for each task.

5. Provide Guidance and Resources

Create a ‘Resources and Support’ list. You can also create or Add tabs with links to
scientific literature, databases, mapping tools and expert advisors. Allow students to
explore topics in more depth with supporting training materials. Students can use the
comments section to ask questions and lecturers can provide continuous feedback
and support student teams.

6. Clarify Roles and Responsibilities

A detailed checklist can be created within the ‘Team’ list for each team to specify
individual tasks. Ensure that each team member has a clear understanding of their
responsibilities and deadlines.

7. Define Project Deliverables

Create a ‘Deliverables’ list. Add tabs for each expected deliverable, such as research
reports, presentations, action plans and multimedia products. Define the format,
content and evaluation criteria for each deliverable.

8. Establish Checkpoints and Milestones

Create a Checkpoint and Milestone list. Add tabs for the main checkpoints of the
project, such as weekly update meetings, mid-term reviews and draft deadlines. Use
due dates on Trello to keep track of deadlines.

9. Encourage Creativity and Innovation

Create an ‘Ideas and Innovations’ list. Add tabs for each innovative idea proposed by
teams, encouraging them to explore creative and experimental solutions. Use voting
and comments to discuss and evaluate ideas.

10. Facilitate Reflection and Evaluation

Create a ‘Reflections and Evaluation’ list. Add tabs to collect each team's final
reflections on their work, successes and challenges encountered. Include sheets for
peer and teacher evaluations, using pre-defined checklists and evaluation criteria.

Using Trello in the context of project work methodology not only facilitates project
organisation and management, but also promotes collaboration, creativity and
experiential learning. By integrating Trello into environmental education, educators
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can better support students in their learning journey, making projects more
manageable, traceable and engaging.
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6. Flipped classroom
In a flipped classroom, students learn new concepts on their own before coming to
class, usually by watching videos or reading materials at home. Then, during class time,
they work on activities and projects with their classmates and teacher to deepen their
understanding of the material.

Key features of the flipped classroom method include:

● Pre-Class Preparation: Students are assigned instructional materials to review
before coming to class. These materials may include video lectures, readings,
interactive simulations, or online quizzes.

● In-Class Activities: Class time is devoted to interactive discussions,
problem-solving exercises, group projects, and hands-on activities that reinforce
and apply the pre-class content. The educator serves as a facilitator, providing
guidance, feedback, and support as students engage in active learning
experiences.

● Individualized Learning: The flipped classroom allows students to progress
through instructional materials at their own pace and revisit concepts as needed.
This personalized approach accommodates diverse learning styles and promotes
self-directed learning.

● Collaborative Learning: Class time is maximized for peer interaction,
collaboration, and knowledge sharing. Students work together in groups to solve
problems, discuss concepts, and apply their understanding in real-world
contexts, fostering teamwork and communication skills.

● Immediate Feedback: In-class activities provide opportunities for immediate
feedback from the educator and peers, helping students identify misconceptions,
clarify understanding, and deepen their learning in real time.
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Example of Flipped Classroom: Integrated Pest Management (IPM) Strategies

Pre-Class:

1. Assigned Materials:

- Students are assigned a series of online articles, videos, and infographics related
to Integrated Pest Management (IPM), including information on its principles, benefits,
and implementation strategies.

- Students are tasked with documenting pest issues on their own or a local farm,
noting the types of pests observed, current control methods, and their effectiveness.

Class Time

1. Introduction:

- The class begins with a brief review of the key concepts covered in the pre-class
materials, including the environmental and economic benefits of IPM.

2. Group Discussion:

- Students break into small groups to share their findings from their pest
documentation and discuss common patterns and challenges observed. The teacher
facilitates the discussion, encouraging students to brainstorm IPM strategies.

3. Case Study Analysis:

- Students are presented with case studies of farms that have successfully
implemented IPM strategies. They analyze these case studies, identifying effective
practices and potential barriers to implementation.

4. Hands-On Activity:

- Students participate in a hands-on workshop where they create a simple IPM plan
for their documented pest issues, considering factors such as biological controls,
cultural practices, and mechanical methods.

5. Reflection and Synthesis:

- The class reconvenes for a whole-group discussion to reflect on their experiences
and insights gained from the pre-class materials and in-class activities. Students
share their IPM plans and discuss the broader implications for sustainable agriculture.
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Digital tools to support methodology:

Google Classroom
Google Classroom is a free platform offered by Google that allows teachers to create,
manage and organize online courses. It is particularly useful in education, as it can be
used across the board for various methodologies and types of training. For the flipped
classroom methodology, this platform is very useful, as, students prepare lessons at
home and use classroom time for interactive and collaborative activities.
Google Classroom also allows you to create a Course online.
Just log into Google Classroom, with your Google account (preferably a G Suite for
Education account). Click on the “+” button at the top right and select “Create
Course.” you can Enter the course name, section, subject and room (optional).
Course Configuration.
There are several sections:
Stream: Here you can post announcements and communicate with students. It is
useful for updates and reminders.
Classwork: This is the heart of the course, where you can create and organize
assignments, quizzes and materials.
People: Add students and co-teachers. You can invite students via email or by sharing
a course code.
Grades: Manage and grade student assignments.
For Flipped classroom methodology can be used in Pre-Classroom Preparation share
Teaching Materials (Click on “Classwork” and then “Create.”
Select “Material” to upload videos, documents, links to readings, or other pre-class
materials).
With Google classroom you can Assign Homework, before class.
Enter the title, instructions, and attach reference materials (videos, readings, quizzes).
Set a due date and a theme to better organize assignments.
Prepare Classroom Activities.
Use the “Stream” to initiate discussions on specific topics covered in the pre-class
materials. Encourage students to ask questions and share reflections on what they
have learned.
Collaborative Tasks.
You can create group assignments where students can collaborate on Google Docs,
Slides or Sheets. Be sure to assign a task that requires practical application of
concepts studied at home, such as creating a project or solving a problem.
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Quizzes and Instant Feedback
Google classroom also allows you to create quick quizzes to take in class.
It uses built-in Google Forms to create interactive quizzes and get immediate
feedback on student responses.
Monitoring and Assessment
In the section, “Classwork” you can select the assignment you want to assess.
Click on “View Assignment” to view student work and assign grades and comments.
You can provide detailed feedback directly on shared papers using comments.
Progress Monitoring.
Other focal functions and the “Grades” section to monitor students' grades and
progress. You can export grades to CSV format for further analysis or for input into
other school management systems.
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7. Experiential Learning: Hand-on Activities
Experiential Learning and Hands-on activities involve learning through direct experience
and active engagement with the subject matter. This approach emphasizes "learning by
doing", allowing students to immerse themselves in practical tasks and projects that
reinforce theoretical concepts taught in the classroom. By engaging in hands-on
activities, students can develop a deeper understanding of the material, enhance their
critical thinking skills, and gain practical knowledge that is directly applicable to
real-world situations.

Key Elements:

● Direct Engagement: Students actively participate in tasks and projects, using
their hands and minds to explore and understand agricultural concepts.

● Experiential Learning: Emphasis is placed on learning through experience,
where students can see the immediate results of their actions and decisions.

● Skill Development: Students develop practical skills such as planting, soil
testing, pest management, and crop harvesting, which are essential for
successful agricultural practices.

● Problem Solving: Hands-on activities often involve solving real-world problems,
encouraging students to think critically and creatively to find solutions.

● Collaboration: Many hands-on projects require teamwork, fostering
collaboration and communication among students.

Example of experiential learning
Theme: Climate-Intelligent Agriculture (ACI) and Agri-Entrepreneurship: From idea to
practice
Objectives:

-Understanding the principles of Climate-Intelligent Agriculture (ACI) and their role in
mitigation and adaptation to climate change.
-Develop entrepreneurial skills for the creation and management of sustainable and
climate-resilient agricultural enterprises.
-Integrate theoretical knowledge with practice through simulations and real cases.
Stages:
Step 1: Introduction to Climate-Intelligent Agriculture (ACI)
Presentation of key ACI concepts, with attention to agricultural practices that reduce
greenhouse gas emissions, increase carbon sequestration in soil and improve the
resilience of crop systems to climate change. Comparison with experts, can be useful
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in this case to share experiences and best practices in the implementation of ACI
practices in real agricultural contexts.
Step 2: Development of an ACI business idea
Group brainstorming session to generate ideas for new farms based on ACI
principles.
SWOT Analysis: Guide of students in the analysis of the strengths, weaknesses,
opportunities and threats associated with each business idea.
Business plan: Development of a detailed business plan for the most promising
business ideas, including market definition, marketing strategy, financial structure and
business plan.

Step 3: ACI Business Simulation

Creation of simulated farms: Students divide into groups and create simulated
farms based on their ACI business plans.

Simulated Business Management: Groups manage their simulated farms for a
defined period of time, dealing with production, marketing, finance and climate risk
management decisions.

Monitoring and evaluation: Monitoring the performance of simulated farms and
evaluating their success in achieving sustainability and profitability targets.

Step 4: Presentation and discussion

Presentation of simulated farms: Each group presents the results of their simulated
farm, highlighting the strategies adopted, the challenges encountered and the lessons
learned.

Group Discussion: Guided discussion of key issues emerging from simulations,
such as the importance of innovation, adaptation to climate change and collaboration
for entrepreneurial success in agriculture.
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8. Outdoor Learning Methodologies: Field trips for Observing
and Learning Agricultural Practices and Adventure Based
Learning (ABL).

Field trips

Field trips and outdoor education provide students with the opportunity to observe and
engage with real-world agricultural practices outside the classroom. These educational
experiences promote experiential learning, enhancing students' understanding of
classroom concepts through concrete examples and hands-on activities. Activities can
include visits to farms, agricultural research centers, processing plants, and other
relevant sites where students can see practical applications of their studies.

Key Elements:

● Real-World Observation: Students observe agricultural operations and
practices in real-world settings, bridging the gap between theoretical knowledge
and practical application.

● Interactive Learning: Field trips and outdoor activities often include guided
tours, demonstrations, and interactive activities that allow students to participate
actively in the learning process.

● Contextual Understanding: By participating in outdoor activities and visiting
agricultural sites, students gain a better understanding of the environmental,
economic, and social factors that influence agricultural practices.

● Engagement with Experts: These experiences offer opportunities for students
to interact with farmers, researchers, and other professionals, gaining insights
and knowledge from experienced practitioners.

● Inspiration and Motivation: Experiencing agriculture first-hand can inspire and
motivate students, fostering a deeper interest in the subject and potential career
paths.

Adventure-Based Learning: Theoretical Definition and Benefits

Adventure Based Learning (ABL) is an innovative outdoor teaching methodology that
relies on the use of adventurous experiences to facilitate learning. It is a holistic
approach that engages students on a physical, emotional, cognitive, and social level.
The ABL is distinguished from other teaching methodologies by its emphasis on direct
experience, self-paced learning, and the development of soft skills.

Key elements of ABL:
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● Direct experience: Students are the protagonists of their own learning, actively
engaging in concrete challenges and experiences.

● Self-paced learning: Students are encouraged to make decisions, solve
problems, and take responsibility for their own learning.

● Soft Skills Development: The ABL promotes the development of soft skills such
as problem-solving, critical thinking, communication, teamwork, leadership, and
adaptability.

● Natural Setting: ABL activities often take place in natural settings, providing
students with the opportunity to connect with the environment and develop a
sense of appreciation for the natural world.

● Challenge and risk: The ABL presents students with calculated challenges and
risks, which help them develop their resilience, self-esteem, and their ability to
handle uncertainty.

Example of ABL activities:

Trekking and expeditions: Explore nature trails, participate in expeditions to different
parts of the world to learn about different cultures and agricultural practices.

Climbing and mountaineering: Physical and mental challenges that require
teamwork, communication and problem solving.

Camping and survival: Learning skills such as building a fire, orienting yourself with
a compass, finding food in the wild, and handling emergencies.

Orientation and geocaching: Use maps, compasses, and GPS to navigate natural
environments and find hidden objects.

Example of a one-day adventure-based learning activity: Title: "Smart
Agricultural Challenge: Designing and Implementing a Vertical Urban Garden"
Objectives:
Understand the principles of urban agriculture and climate-smart agriculture.
Develop skills in the design and planning of a vertical urban garden.
Apply agronomy and horticulture knowledge for the cultivation of sustainable
vegetables.
Learn to work in a team and solve problems collaboratively.
Develop creativity and adaptability in the use of limited spaces.
Location: University or outdoor space suitable for the creation of the vertical garden.
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Materials:
- PVC pipes or other materials suitable for the construction of vertical structures

- Non-woven fabric or other hydroponic growing materials (optional)

- Growing pots, boxes or containers

- Fertile soil or substrate for hydroponic growing

- Vegetable seeds or seedlings

- Irrigation system (e.g., drip pipe, pump)

- Gardening tools (e.g., spade, rake, scissors)

- Posters, markers and other materials for the presentation of the project

Carrying out:
Morning -Introduction to Urban Agriculture and Climate Smart Agriculture:
Brief presentation of the key concepts and benefits of these agricultural practices.
Discussion of examples of successful urban gardens and their characteristics.
Brainstorm ideas for the vertical urban garden:
Students divide into groups and discuss creative ideas for designing and building their
vertical garden, considering the space available, the materials available and their
preferences. Each group presents their ideas to the rest of the class and a discussion
is opened to collect feedback and suggestions.
Afternoon -Design and construction of the vertical vegetable garden:
The groups work together to design their vertical garden in detail, defining the
structure, the arrangement of the plants, the irrigation system and other technical
aspects.
Using the available materials, students build the structure of the vertical garden,
following their design and making any necessary adjustments.
Preparation and sowing or transplanting:
Students prepare the soil or substrate for cultivation, ensuring that it is fertile and
well-drained. They sow seeds or transplant vegetable seedlings, following the specific
instructions for each variety.
They install the irrigation system and regulate the water flow to ensure proper
hydration of the plants.
Presentation of the projects:
Each group presents its own vertical garden to the class, describing the project, the
choices made and the challenges faced during the implementation.
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The class discusses the projects presented, evaluating the creativity, feasibility and
environmental impact of each vertical garden.
The group that has created the most creative, efficient and sustainable vertical garden
is awarded.
Evaluation:
Students will be evaluated on their participation in the activity, the quality of their work,
their ability to collaborate and their creativity in the design of the vertical garden.
Extensions:
Students can monitor plant growth and record production-related data.
Students can organize a tasting of the products grown in their vertical garden.
Students can share their experience on social media or create a blog to document the
project.

Digital tools to support methodology:
To support teaching methodologies such as field trips and adventure-based learning
(ABL) in the context of urban agriculture and gardening, there are several tools and
apps that can be used effectively. Among them we recommend:
Interactive Maps and GPS
Google Maps
Description: Google Maps is an online mapping application that offers street, satellite
and 360° panoramic maps of many locations around the world. It is mainly used for
navigation and location identification.
Educational Use: During educational trips, you can use Google Maps to plan routes,
identify points of interest such as agricultural facilities visited, and find detailed
information on how to get there.
ArcGIS Explorer
Is a GIS (Geographic Information System) application that allows users to explore
geospatial maps and create custom maps with geographic data. You can use ArcGIS
Explorer, in training to support the methodology, to create customized maps for
educational trips, adding points of interest such as the locations of farms, types of
crops and other relevant details to enrich the educational experience.
Environmental Detection App
iNaturalist
Is an application that allows users to identify and document flora and fauna through
observations and photographs. Users can upload their observations and receive

36



feedback from the community for identification. While hiking, students can use
iNaturalist to identify plants and animals encountered along the way. They can also
document their observations, create registries and contribute local data to the
scientific community.
PlantSnap
Allows users to identify plants using photos taken with their phone. It uses artificial
intelligence to recognize plant characteristics and provide detailed information.
Students can use PlantSnap to quickly identify plants on hikes, improving their
understanding of their natural surroundings and gathering useful information for
educational projects.
Usage tips
Pre-Trip Preparation: Before the trip, teachers and students can familiarize
themselves with the selected apps and tools. It is useful to organize training sessions
to teach them how to effectively use the mapping, environmental sensing and plant
identification features.
Field Activities: During the field trip, encourage students to actively use apps. For
example, they can take note of the plants and animals they encounter using
iNaturalist and PlantSnap, adding observations and photos to their records.
Post-Trip Reflections: After the trip, students can use the information gathered
through the apps to reflect on their experiences. They can discuss their findings,
compare their observations with what they learned in class and evaluate the impact of
their activities.
By using these apps and tools during educational trips, students not only expand their
practical knowledge, but also develop observation, documentation and collaboration
skills, making the educational experience more interactive and meaningful.
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9. Game-Based Learning
Game-based learning utilizes games or gamification elements to engage students in
educational activities. This method makes the learning process more interactive,
enjoyable, and immersive. By incorporating game mechanics such as points, levels,
challenges, and rewards, educators can motivate students to participate actively and
persist in their learning tasks. In agriculture education, game-based learning can involve
simulation games, role-playing scenarios, and interactive digital platforms that teach
agricultural concepts and practices.

Key Elements:

● Engagement and Motivation: Games capture students' interest and motivate
them to learn through interactive and enjoyable activities.

● Immersive Learning: Students are immersed in virtual or simulated
environments where they can experiment with different agricultural practices and
strategies.

● Active Participation: Game-based learning requires students to actively
participate, make decisions, and solve problems, enhancing their critical thinking
and decision-making skills.

● Immediate Feedback: Games provide instant feedback on students' actions and
decisions, helping them understand the consequences and learn from their
experiences.

● Collaboration and Competition: Many educational games involve collaborative
tasks or competitive elements, promoting teamwork and healthy competition
among students.

● Simulation of Real-World Challenges: Games can simulate complex
agricultural challenges, such as managing resources, dealing with pests, and
responding to environmental changes. These simulations prepare students for
real-life farming situations by allowing them to apply theoretical knowledge in
practical scenarios.

● Development of Critical Skills: Through game-based activities, students
develop essential skills such as strategic thinking, resource management,
collaboration, and problem-solving. These skills are vital for successful
agricultural practices and entrepreneurship.

38



Game-Based Learning: Existing Games in Agriculture

1. Farmcraft: Developed as part of an esports competition by the North America
Scholastic Esports Federation (NASEF) and hosted on Minecraft, Farmcraft
educates players on sustainable farming and the relationship between agriculture
and climate change. It challenges students to create successful farms in different
biomes while applying agricultural production techniques.
https://youtu.be/oXuhTSV-OHY

2. Farmers 2050: This mobile game, created by Nutrien, teaches players about
sustainable agriculture. Players gather resources, grow crops, and learn about
balancing economic, social, and environmental sustainability. It is designed to
show how feeding the world by 2050 relies on sustainable farming practices.
https://youtu.be/dWxNwQKhbJg

3. Journey 2050: An extension of Farmers 2050, Journey 2050 is a
curriculum-aligned learning program that asks students to explore how to
sustainably feed nearly 10 billion people by the year 2050. It includes a game and
lesson plans for grades 7-12. https://youtu.be/zYecU_gJdxA

4. Project S.W.A.R.M: Developed by the Texas A&M AgriLife Extension Service, this
game simulates animal disease outbreaks, teaching players how to manage and
prevent these crises. The game helps prepare farmers for real-world challenges
that can impact food security and public health. https://youtu.be/eeEs6OzLr4Q

5. Mooving Cows: Created by Filament Games and the University of
Wisconsin-Madison, this game teaches proper cow-handling skills in a virtual
environment. It aims to reduce injuries and improve efficiency in dairy farming by
educating players on safe interactions with livestock.
https://research.wisc.edu/mooving-cows-an-innovative-learning-approach-using-a-
serious-game-to-improve-cow-handling-skills-in-dairy-farm-personnel/
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10. Collaborative Learning: method Jigsaw
Collaborative learning emphasises teamwork and cooperation between students to
achieve common learning objectives. This method promotes communication skills,
teamwork and collective problem-solving. In collaborative learning environments,
students work together on projects, share knowledge and resources and support each
other's learning. This approach helps students develop social and interpersonal skills as
well as a deeper understanding of the subject matter through peer interaction and
shared experiences. Positive interdependence, an essential feature of cooperative
learning, enables communication, leadership and negotiated conflict resolution skills,
indispensable in relational and professional settings. One way to further foster positive
interdependence is through the application of a particular method of cooperative
learning: the Jigsaw classroom. Let us see what it is and how it can be applied in
practice.

Jigsaw classroom: The Jigsaw classroom is a research-based cooperative learning
methodology. Literally meaning 'jigsaw, interlocking game', in fact its fundamental aim is
to bring together and join all the knowledge in order to recompose a common
knowledge. The teacher divides the students into groups and the lesson into segments
equal to the number of group members. Each student is assigned a task corresponding
to the segment of the lesson identified for him/her. The verification of learning will take
place at the end of the work, when all the tasks assigned to the individual members are
reassembled and ready to be assessed. Each member of the group is an active player
in both their own learning and that of the others.

The steps for implementing the Jigsaw method:

Step 1: The teacher divides a class of 20 pupils into 5 heterogeneous groups (called
'base groups') of 4 pupils. Each pupil in the base group is assigned a different topic, so
each pupil will undertake research work that is precise and distinct from that of the
others. The 4 pupils in each basic group - conventionally called A, B, C and D - will have
4 different, specific topics to investigate.

Step 2: All members with the same task come together as a group (called a 'technical
group') to discuss their assigned research work, clarify doubts and establish
unambiguous procedures and content to focus on. Five core groups and five technical
groups will then be formed. Each student will become an "expert" in his or her specific
field and will have to relate information and skills learned to the other members of the
core group.

Step 3: The expert students return to their base group, expound the information they
have shared and devote themselves to the work assigned by the teacher. In this way,
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they begin the construction of their knowledge, first by working on their own segment,
then by learning from the segments explored by the others.

Evaluation in the Jigsaw method: The work of each member of the group must be
presented to the class and will be assessed by the teacher on the basis of rubrics
containing clear objectives previously shared with the students. The evaluation
parameters to be adopted in the Jigsaw method will concern both the process and the
product, i.e. they will be evaluated not only for their final work, but also for their ability to
collaborate with the group, for their commitment and participation, and their respect for
the rules. The assessment will be both individual (e.g. for pupil A) and collective (for the
core group). On completion of the Jigsaw method, peer self-assessment will activate
metacognitive processes as tools for awareness of working processes and learning
methods.

Example of Jigsaw Classroom

Objectives:

- Understand the principles of climate-smart agriculture (ACI) and
agri-entrepreneurship.

- Develop collaborative and problem solving skills.

- Active and engaging learning.

- Create a business plan for a sustainable agricultural enterprise.

Materials:

- Fact sheets on different aspects of climate-smart agriculture and
agri-entrepreneurship.

- Worksheets for business planning.

- Evaluation tools (rubrics, observation grids).

Steps:

Step 1: Division into basic groups and assignment of tasks

Divide the class into 5 heterogeneous groups of 4 students each.

Assign each group member a specific topic related to climate-smart agriculture or
agri-entrepreneurship:

Group A: Precision agriculture

Group B: Efficient water management
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Group C: Conservation Agriculture

Sample D: Organic farming

Sample E: Principles of agri-entrepreneurship

Step 2: Formation of technical groups and in-depth discussion of topics

Recall the students with the same assigned topic in order to form 5 technical groups.
Then provide each technical group with the relevant fact sheets and in-depth
materials. Lead the technical groups in a discussion on their assigned topics,
encouraging them to:

- Clarify doubts and key concepts.

- Identify salient points and key information.

- Develop a concise and engaging presentation.

Step 3: Knowledge sharing and group work

Call the students back into their respective core groups.

Ask each group member to present the information learnt in the technical group to
their peers.

Encourage group members to:

- Integrate the different knowledge acquired.

- Discuss and resolve any problems or discrepancies.

- Collaborate to develop a business plan for a sustainable agricultural enterprise that
integrates the principles of climate-smart agriculture and agri-entrepreneurship.

Step 4: Presentation of business plans and evaluation

Each core group will present its business plan to the class, illustrating:

- The objectives of the farm enterprise.

- The climate-smart farming practices adopted.

- The agri-entrepreneurship strategies implemented.

To evaluate the work of each group and each group member, we recommend using
the previously shared observation rubrics and grids.

It is important to emphasise the importance of collaboration, communication and
problem-solving in the success of the project, as well as, promote self-assessment
and metacognitive reflection on the learning acquired.
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Digital tools to support methodology:
Mentimeter
It is an online tool for creating interactive presentations and facilitating group
brainstorming. It allows students to vote on ideas, generate word clouds, take
quizzes, and collaborate in real time.
How do you use Mentimeter for Jigsaw teaching?
You can use it differently:
Group brainstorming:
Create a new Mentimeter presentation and choose the "Word Cloud" slide type.
Assign a specific topic to each Jigsaw group. Ask each group to brainstorm ideas
related to their topic and place them in the word cloud. View the word cloud for the
whole class and discuss the ideas that emerge.
Vote on ideas:
Create a new Mentimeter presentation and choose the "Survey" slide type. Ask a
question or make a statement about a specific topic. Provide students with several
response options to choose from.
View survey results in real time and discuss the choices students make.
Interactive quizzes:
Create a new Mentimeter presentation and choose the "Quiz" slide type. Formulate
multiple choice or open-ended questions relating to the topic covered. Set a time limit
for answering questions.
View quiz results in real time and discuss student responses. alternatively, to create
quizzes you can use other digital tools such as: Kahoot! is an educational gaming
platform that allows you to create interactive quizzes and challenges. Students can
take quizzes using their personal devices and compete for the highest score. You can
find more info at the following link: https://kahoot.com/.
Real-time collaboration:
Create a new Mentimeter presentation and choose the "Post-it" slide type. Assign a
specific topic to each Jigsaw group. Ask each group to write their ideas on virtual
post-it notes and insert them into the slide. Display the post-it notes for the whole
class and discuss the ideas that emerge.
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