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Executive summary 
 

Project ACTiFE aims to contribute to the achievement of the Europa 2020 

strategy objectives among which is building up an EU that is "smart" and competitive 

and this requests actions that address firstly the young generations, thus ACTiFE's 

general objective is to increase the attractiveness of STEM among young students 

and more specifically, creativity through Coding and "Internet of Things" (IoT) related 

processes. Through the proposed innovative non-formal teaching methodologies and 

the deployment of a carefully designed serious game, young people will have the 

chance to either get involved in "hands-on" projects and "gamified" scenarios or they 

will be inspired to deploy the newly built knowledge to the widely acclaimed field of 

"smart" entrepreneurship. This will potentially enhance future employment 

opportunities in innovation-related sectors that are expected by policy makers to drive 

economic growth. Besides, digital skills are considered among the basic and 

transversal competencies that are necessary in wide economic sectors and as such 

must be developed among individuals with diverse professional and career 

aspirations, independently of area. In addition, teachers and policy makers will benefit 

from their involvement in the project, by developing wider and up-to-date teaching 

methodologies and educational design models. 

The project further promotes the strategic deployment of ICT, Control 

technologies and IoT in education as a learning tool. It promotes the development of 

a sound and validated learning framework as well as of CT applications for learning 

and the integration of digital tools as complementary educational content within wider, 

blended learning and teaching processes. The integration of proposed technology and 

pedagogies offer broad learning benefits to both learners and teachers by enhancing 

motivation, promoting long-term engagement with the learning process, providing 

timely and constructive feedback, and promoting critical and entrepreneurial thinking 

mind sets.  

 This report is an attempt to document the current situation regarding innovative 

pedagogies, teachers’ and learners’ prior knowledge about modern tools and the use 

of serious games in the field of VET education regarding the Agri-food industry.  This 

was attempted either through literature review or through an online survey with 

teachers/trainers and students in order to further focus on the current needs of the 
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project’s target groups and stakeholders before and during the design and 

implementation of ACTiFE’s proposed tools and serious game.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 8 

1. Introduction 
 

As already stated in the project proposal, it is necessary to define the stakeholders 

that are expected to benefit from the proposed methodological framework and tools. 

The task requires an analysis of a precise map of stakeholder groups (learners that 

stand to benefit directly or indirectly from innovative pedagogical interventions). The 

main objective of this task is to create a list of potential stakeholders in order to 

consider and organize what needs to be documented ("who", "why", "target group 

members addressed") and to help the consortium understand who to be engaged in 

the project. Direct stakeholders include learners and educators; indirect stakeholders 

span wider groups including educational policy makers and administrators, the 

educational software applications industry, the academic community on learning 

design, SMEs and industrial players that play the role of prospective employers, and 

more.  

 

Keywords: serious games, microworlds, IoT and ubiquitous computing, control 

technologies, computational thinking, etc.  

 

2. ACTiFE vision and high level objectives 
 

 ACTiFE addresses the objectives of the 2011 EU Modernization Agenda 

priorities according to which higher education should address a wide range of 

challenges in its quest to promote critical thinking, creativity, flexibility and adaptability. 

The recent economic recession phenomena, the high youth unemployment rate and 

the need for integration of innovative technologies that will enhance production and 

potentially reduce costs, are among the most important current challenges for Europe.  

Project ACTiFE aims to contribute to the achievement of the Europa 2020 strategy 

objectives among which is building up an EU that is "smart" and competitive and this 

requests actions that address firstly the young generations, thus ACTiFE's general 

objective is to increase the attractiveness of STEM among young students and more 

specifically, creativity through Coding and "Internet of Things" (IoT) related processes. 

Through the proposed innovative non-formal teaching methodologies and the 

deployment of a carefully designed serious game, young people will have the chance 
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to either get involved in "hands-on" projects and "gamified" scenarios or they will be 

inspired to deploy the newly built knowledge to the widely acclaimed field of "smart" 

entrepreneurship. This will potentially enhance future employment opportunities in 

innovation-related sectors that are expected by policy makers to drive economic 

growth. Besides, digital skills are considered among the basic and transversal 

competencies that are necessary in wide economic sectors and as such must be 

developed among individuals with diverse professional and career aspirations, 

independently of area. In addition, teachers and policy makers will benefit from their 

involvement in the project, by developing wider and up-to-date teaching 

methodologies and educational design models. 

 The project further promotes the strategic deployment of ICT, Control 

technologies and IoT in education as a learning tool. It promotes the development of 

a sound and validated learning framework as well as of CT applications for learning 

and the integration of digital tools as complementary educational content within wider, 

blended learning and teaching processes. The project promotes high quality in 

education by linking learning practices to emerging state-of-the-art game-based 

technology and related active learning pedagogical frameworks. The integration of 

proposed technology and pedagogies offer broad learning benefits to both learners 

and teachers by enhancing motivation, promoting long-term engagement with the 

learning process, providing timely and constructive feedback, and promoting critical 

and entrepreneurial thinking mind sets.  

 In addition, through targeted interventions, the project is expected to 

enhance the professional prospective and pathways especially of adult individuals that 

face the risk of prolonged unemployment or social exclusion thus ACTiFE contributes 

to potentially reducing unemployment and facilitating sustainable economic growth. 

Furthermore, individuals at risk of exclusion, namely persons that are not employed 

and/or not in education or training (NEETs), are of low income, migrants and other 

minorities, are at increased risk of facing employment challenges because of 

ineffective or inexistent skill sets and inadequate digital competences. It comes as a 

result the urgent need for interventions in education and training practices towards 

strengthening the state of the art digital skills of individuals at risk of exclusion, with an 

emphasis on control technologies, coding, problem solving, entrepreneurial mindsets 

and other "next generation digital skills" that are driven by modern market demands 

and are expected to increase the employability potential of adult individuals for their 
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own benefit as well as for the benefit of their communities and for businesses that 

support innovation and economic activity in an evolving, knowledge-driven economy. 

Last but not least, initiatives and actions such as those that ACTiFE proposes are 

expected to further strengthen the competitiveness of Europe in the global economic 

environment in the long term thanks to highly trained work force. 

 

3. Foreseen outcomes 
 

The following results are foreseen from the implementation of ACTiFE objectives 

and activities: 

• An agile, collaborative methodological learning framework that deploys 
serious games. The proposed learning framework will encourage learners to 

think entrepreneurially and, in a user,-centered manner when designing 

solutions for real-world problems. It will promote positive attitudes on 

collaboration raising awareness on the fact today's truly successful services 

and products are the result of great teamwork. Agile learning processes will 

further allow students to influence the learning process in relation to their 

interests and needs taking into account Agri-food industry requirements for 

employment, thus promoting the competitiveness and employability of learners 

as future professionals. 

• A proof-of-concept serious game for promoting the integration of coding 

processes, programming skills and IoT processes in the Food and Agricultural 

production practices. The serious game will challenge learners to design 

solutions that address real-world issues following innovative approaches in 

which input from users is taken into account throughout product or service 

development and is integrated into product or service design in an iterative 

manner. The interface will be available in English, Greek, Italian and Spanish. 

• A user guide on the proposed serious game, which will act as a reference 

on game use; the guide will be available in English, Greek, Italian and Spanish. 

• Instructional support content in the form of good practice videos that will 

facilitate the integration of proposed agile learning methodologies and serious 

game into existing higher education practices, enriching learning for the benefit 

of the ultimate end-users, i.e. learners and educators. 
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• End-to-end learning activities based on the proposed serious game for 

building experience on emerging IoT practices and tools usage. The activities 

will be documented into learning sheets targeting instructors. The learning 

sheets will facilitate the easier integration of the proposed game-based learning 

framework into existing instructional practices. The learning sheets will be 

available in English, Greek, Italian and Spanish. 

• An evaluation strategy that will provide a comprehensive guide on how the 

relevance, acceptance, effectiveness, and quality of the ACTiFE serious game 

and instructional support content will be established through formative and 

qualitative evaluation methodologies. The strategy will provide insight to 

external interested parties, including teachers and policy makers, on how to 

evaluate the proposed learning frameworks and software tools in relation to 

desired and expected learning outcomes on employability. 

• Evaluation outcomes from the deployment of the ACTiFE methodologies and 

tools in real-life educational contexts in the U.K., Greece (2 sites), Spain and 

Italy with the objective of generating objective feedback with a European 

footprint on learning outcomes resulting from the project’s activities in diverse 

educational, cultural, and economic environments.  

• Conference publications targeting the academic community and industry and 

presenting in a professional / scientific manner information on project objectives 

and implementation activities.  

• Contacts with policy makers, educators, instructor trainers, 
professionals, and other stakeholders with the objective of disseminating 

project results and promoting uptake of outcomes as well as a project portal 

that will facilitate dissemination will provide instructional support content to the 

targeted stakeholders. A project newsletter will be also published online on a 

systematic basis during the project implementation. 

• For the aforementioned reasons of dissemination and support, there will be 

informational material in the form of leaflets, posters, and promotional 
project videos that will present in an easy to understand manner targeting the 

general public project objectives, activities, and outcomes as well as Internet 

and media publications for reaching widely the identified stakeholder groups 

and/or the general public on expected project benefits to learners and teachers. 
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• Multiplier events in the U.K., in Greece, in Italy and in Spain. Events will target 

instructors, students, policy makers, and the general public and they will 

promote project outcomes and results. 

 

4. Learning objectives 
 

Based on the Eurydice thematic report on “Developing Key Competences at 

School in Europe: Challenges and Opportunities for Policy”, STEM related skills, 

metacognitive strategies and sense of initiative and entrepreneurship should be 

considered among the eight key competences and attitudes that are necessary for 

personal fulfillment and development of the active citizen as well as for the prosperity 

of modern economies. International surveys and research confirm that motivation to 

learn mathematics, coding and science in general is not only crucial for performing 

well at school but is also necessary for the development and competitiveness of 

European economies. Although transversal competences related with Math and ICT 

are widely integrated into the curriculum at primary and secondary levels, it is also true 

that in merely one third of European countries the focus on Entrepreneurship 

education does not start until secondary level. In addition, Eurydice reports that 

education authorities in 15 European countries or regions have concerns about 

declining numbers of higher education graduates in STEM fields while 21 countries or 

regions, highlighted skills shortages in areas requiring high levels of MST knowledge. 

Concerns related to the insufficient number of graduates in these fields compared to 

the high demand from the labor market are equally shared by other countries outside 

the EU. A report by the U.S. President's Council of Advisors on Science and 

Technology in the field of science and technology in 2012, emphasizes the need to 

produce one million additional graduates in science, technology, engineering and 

mathematics within the next decade.  

Consequently, it is rather necessary to develop or re-invent strategies and intuitive 

tools to enhance the motivation and engagement with STEM and Entrepreneurship 

related fields. Moreover, adults and especially young people should develop true 

passion for innovative, state of the art technologies (IoT, Artificial Intelligence, 

Ubiquitous computing, Robotics and so forth) that go beyond schemes of Formal 

education and expand the space for empirical analysis and creativity. This requires 



 13 

the development of innovative approaches, new methods, and dynamic, up-to-date, 

interactive and engaging tools such as serious games that appeal to young students’ 

interests, experiential attitude and preferred learning style(s). Added to this, it is 

necessary to strengthen the interaction between research, higher education 

institutions, Lifelong Learning and the real market in order to provide adults (especially 

unskilled or those at risk of exclusion namely Roma, refugees and so forth) with the 

skills, tools and vision needed to fully understand the real opportunities of employment 

and creativity through the deployment of “modern skills” (Computational Thinking and 

Entrepreneurship skills to name but a few). 

ACTiFE aims to address the aforementioned concerns and help adult learners that 

attend Lifelong Learning courses, Adult (Second Chance) Schools or Vocational 

training (VET) courses and even more those that are unemployed and/or at risk of 

exclusion (as previously mentioned) to:  

 

• get inspired and pursue alternative work careers that could ensure better future for 

them 

• appreciate the benefits of deploying state of the art tools and innovative 

methodologies in order to create "smart", effective and low-cost work environments 

• develop a positive attitude towards Coding, Ubiquitous computing and Sciences 

• adopt responsible entrepreneurial attitude towards the environment 

 

The project should be carried transnationally in order for the results to be validated in 

different European countries and in fact maximize the impact regarding the emerging 

roles of "smart technologies" in the field of  high quality production, entrepreneurship 

and efficient and responsible energy use. 

 

5. ACTiFE Innovation 
 

ACTiFE is innovative in terms of: 

 

• Core idea that aims to develop learning scenarios that combine 

Computational Thinking (Coding, IoT) principles, "smart", modern and 

responsible entrepreneurship as well as Professional orientation as a set of 
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tools and activities that could allow young people to align their ambition for 

a successful career with emerging and real market needs. 

 

• Learning methodologies since the project promotes "hands-on" experiential 

learning scenarios, critical thinking and problem based learning, draws its 

content from real-world practices and needs,  promotes knowledge 

abstraction, it encourages the deployment of state of the art technological 

tools and methods such as coding/IoT, it promotes the creation of concrete 

representations for a plethora of science concepts (coding, mathematics, 

mechanics etc.) through active role playing, it encourages entrepreneurial 

mindsets which are directly linked with alternative, "smart"/next generation 

methods in  the Food and Agriculture Industry, it promotes long-term 

engagement with learning through digital games that attract and retain the 

interest of students. 

 
• Educational objectives since it addresses emerging needs in adult training 

and Lifelong Learning and Vocational Training courses within the European 

Community. More specifically it tackles the urgent need to align training 

practices to real market needs throughout initiatives that expose students to 

smart/innovative technologies , the necessity to update adult education 

practices and curricula through the deployment of educational technologies 

(serious games, coding) and the need to develop open, innovative and up-

to-date educational resources (tools, methodologies, practices) for free use 

in formal and informal learning contexts. 

 
• Pedagogical design. The project introduces a problem based, collaborative 

learning design approach. Problem solving through computational thinking 

is extremely important for every professional context, not to mention he fact 

that Ubiquitous computing is an already established reality and 

computational thinking practices will provide the commonly accepted and 

fundamental ways in which humans solve problems in every field of 

everyday life. With this project, the consortium aims to design, implement 

and validate the use of a serious (video) game, targeting adult training in 

order to promote entrepreneurial abilities, regarding efficient, effective and 
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environmental friendly management of a food production unit (such as a 

flour & pasta mill). In addition, specific focus will be put on the development 

of entrepreneurial skills because, implementing creative business thinking 

can play significant role to ensure the prosperity of an individual and/of the 

society. In this respect the proposed methodologies are carefully designed 

in order to foster entrepreneurship education, thus the effective use of 

serious games as educational tools aims to support young people in order 

to become active entrepreneurs that deploy state of the art tools in order to 

make the most out of the available resources, optimize the final outcome 

and thrive in the context of today’s “smart economy”.  

 

• Technical implementation. ACTiFE will validate the aforementioned learning 

design through the development of a serious game (for desktop computers 

and tablets) in which learners will be encouraged to design and synthesize 

solutions that address specific professional needs. The core idea of the 

scenario is the following: each game-player is responsible for setting up 

from the ground up and consequently maintaining a viable and profitable 

industrial food production unit. To this end, in order to fulfill this target and 

expand his/her business, the player is free to apply and combine IoT 

automations to monitor and control the unit, maintain low production costs, 

manage risks such as pests and food spoilage, and optimize the quality of 

final product(s). In particular, several distributed and heterogeneous (virtual) 

sensors measuring temperature, humidity, CO2 and solar radiation can be 

installed in several parts of the production unit in order to monitor 

environmental factors. Thus, the game-player has to decide, based on the 

IoT measurements, how to manage the unit on. The serious game design 

process is based on experiential learning values, peer learning and hands-

on methodologies that facilitate the development of computational thinking, 

the ability to use innovative technologies in order to optimize the production 

process, critical thinking, entrepreneurship skills as well as environmental 

ethics. Overall, the proposed serious game promotes interdisciplinary 

approach to teaching objectives. 
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The project introduces an agile, collaborative learning design approach which 

ensures that the final product will more effectively address real world needs. In 

educational contexts, agile learning refers to the design of learning activities that follow 

industrial agile product and service design processes. Agile learning design is 

particularly relevant in game-based learning approaches adopted by ACTiFE in which 

a software application such as a serious game, is at the center of wider blended 

learning activities.  

ACTiFE will be innovative in various fields such as its educational objectives, 

the learning methodologies and pedagogic scenarios that the consortium will 

propose in the wider framework of suggested best practices and the technology 

deployed for educational purposes. In addition, the project addresses real needs in 

higher education at a European level and specifically:  

• The need to align VET practices to real world needs. 

• The necessity to update VET practices through technology designed for 

educational use, such as serious games. 

• The need to develop open digital educational resources for free use at the filed 

of VET for free use in formal and informal learning contexts. 

The above is pursued in LEAP through the proposed solution that combines 

learning design and technology, specifically serious games, for simulating the 

introduction of educational initiatives that allow learners to build, through simulations, 

experience on real-world industry needs.  

ACTiFE will also be innovative at the learning intervention and practices field as it: 

• Promotes knowledge transferability to other subjects through role playing. 

• Links gaming to specific learning objectives through scenarios that are inspired 

by real world work practices. 

• Promotes active learning by doing, which has been seen to significantly 

contribute to knowledge retention (FAS). 

• Promotes critical thinking, which is an inherent part of coding practices. 

• Contributes to linking learning activities to desired learning outcomes through 

immediate feedback. 

• Encourages entrepreneurial mindsets. 

• Promotes long-term engagement with learning through applications that attract 

and retain the interest of students. 
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In terms of technical implementation, ACTiFE will validate the proposed learning 

methodological design described above through the design and implementation of a 

serious game environment in which learners will be encouraged to design and 

synthesize solutions that address specific needs in the field of food and agriculture 

industry. Learners will be encouraged to adopt coding practices through a serious 

game that simulates real-world industry and will scaffold knowledge through role-

playing. Feedback related to student actions will helps them understand the impact of 

their choices by making the connection between cause and effect, long-term 

engagement in learning processes through gamification mechanisms that maintain 

learner interest such as rewards, collaboration, recognition of achievement, and 

others, and peer learning through which they will be encouraged to share knowledge. 

 

6. The Target Sector: a map of ACTiFE Stakeholders 
 

Project stakeholders firmly believe that the broader impact of ACTiFE could be of 

high importance in terms of educational policy reform and future socioeconomic 

development given that the declining interest in careers in STEM in Europe must be 

reversed if the EU is to maintain its technology-intensive economy and social systems.  

The project has the ambitious goal of developing tools, methods and practices that 

can be effectively used by instructors in order to improve the problem-solving skills of 

adult learners. Problem-solving is often considered the prototype of complex thinking. 

As such, it is a competence that it is difficult to teach, and even more difficult to 

achieve. Efforts in this respect are therefore of paramount importance. The expected 

impacts will be on three levels:  

• Innovative educational policies 

• Teacher change 

• Training and vocational training policy.  

 

A wide audience stands to gain from project activities and outcomes.  

Direct stakeholders, namely individuals to whom the ACTiFE serious game-based 

learning intervention is addressed are: 
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• Adult learners who are the ultimate beneficiaries of the ACTiFE active learning 

approach and the proof-of-concept serious game for building digital skills.   

• Educators who stand to gain from good practice recommendations on how to 

best integrate emerging pedagogical innovations supported by ICT, and 

specifically by serious games, into their already well developed instructional 

practices for the benefit of their students and their own. 

 
Indirect stakeholders, namely individuals who will also benefit are: 

 

• Parents, who stand to gain from more effective learning initiatives that target 

their children. 
• Policy makers in the areas of education and employment, who stand to 

gain from enhanced feedback on how emerging pedagogies, such as active 

and experiential learning, and supporting ICT technology based on serious 

games can contribute to the enrichment of learning initiatives for bridging the 

gap between available skills and those demanded by the industry. 
• The educational software industry, that stands to gain from feedback on the 

relevance, acceptance, and effectiveness of proposed serious gaming 

solutions as learning tools thus gaining insight on how to design technology-

supported learning applications that address specific educational needs and 

objectives. 
 

 
Figure 1. ACTiFE stakeholder map. 

 
 

Stakeholders

ACTiFE

Direct

Learners

Educators

Indirect

Policy makers

Educational 
software Industry
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6.1 Adult learners  

 

ACTiFE aims to design educational methodologies and supporting ICT-based 

tools that target the needs of learners in terms of becoming more effectively prepared 

to enter the world of work in today’s digital era. The project specifically targets adult 

individuals and in terms of age we intend what in most of the world, including European 

countries, is considered the legal adult age, namely 18. 

On a more specific take, the consortium is interested in targeting “emerging adults” 

(18-25) that belong to one or more of the following categories: 

 

• VET/Technical schools’ students in the field of agriculture or individuals that 

have such a background but are not currently employed and/or not in education 

or training anymore (NEETs). Given that VET education is defined differently 

in different countries, it is important to specify the age of the students targeted 

by the project and this is the mainly learners aged 18-25, although the 

proposed solutions can be of benefit to older learners. 

• Freshmen at college/university in the field of Agricultural studies, especially 

those that come from countries with a high rate of youth unemployment such 

as Spain (53,2%), Greece (55,3%), Italy (35,3%) according to recent Eurostat1 

facts and figures. It is estimated2 that more than 3.3 million young people (aged 

15-24) are unemployed in 2019 in EU so inspiring those that are at the 

beginning of their academic career to enter and stay in the labor market helps 

based on digital skills, knowledge and innovation seems like a good way to 

promote economic growth and better living conditions. 

• Persons that face the risk of prolonged unemployment or are at risk of 

exclusion (namely migrants and other minorities etc.) that face employment 

challenges because of ineffective or inexistent skill sets and inadequate digital 

competences. Furthermore, ACTiFE has a particular focus on learners who 

                                                
1 http://bit.ly/2jRnIT0 
 
2 http://bit.ly/2keDAPW 
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are at risk of being socially excluded. “Inclusion” and “Inclusive Education” are 

becoming buzzwords to which everyone subscribes. According to UNESCO, 

inclusive education is seen as “a process of addressing and responding to the 

diversity of needs of all learners through increasing participation in learning, 

cultures and communities, and reducing exclusion from education and from 

within education”. In our view, inclusion and inclusive education are concerned 

with the quest for equity, social justice, participation, and the removal of all 

forms of exclusionary assumptions and practices. It is based on a positive view 

of difference and has at its heart the principle that all pupils, including those 

who are ‘different’, are considered to be valued and respected members of the 

school community. As such, they contribute to the social structures of the 

school, to the curriculum and to the strategies used by teachers to teach all 

children. Within an inclusive education approach, learning environments are 

fostered where individual needs are met and every student has an opportunity 

to succeed. The factors that lead to social exclusion are socio-economic. 

According to the World Health Organization (WHO) exclusion processes may 

be “driven by unequal power relationships interacting across four main 

dimensions – economic, political, social, and cultural – and at different levels 

including individual, household, group, community, country, and global 

events”. The groups at risk of social exclusion may be different in different 

social environments. In Europe, some groups that are often cited in relation to 

social exclusion risk are individuals that are not in education, employment, or 

training (NEETs), a term that first appeared in the United Kingdom in which the 

classification refers to individuals aged between 16-24. The subgroup of 

individuals aged between 16-18 is often the focus of specific activities due to 

the importance of preventing youth unemployment and the consequences that 

may stem from that such as poverty, dependencies, poorer health, lack of 

employment opportunities, and social exclusion. Social or other issues faced 

by migrants may further lead to social exclusion.  

 

ACTiFE aims to address the needs of all the aforementioned individuals, including 

those at risk of social exclusion, in relation to building digital skills that promote 

employability in a wide range of economic sectors where digital competencies are not 

only a plus but almost a prerequisite for employability, innovation and success. 
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6.2 Educators / Trainers 
 

In addition, educators and policy makers could benefit from their involvement in 

the project, by developing wider and up-to-date teaching methodologies and 

educational design models. We consider this to be really important because after their 

initial training, educators continue to grow professionally throughout their careers and 

integrate knowledge related to emerging learning design, pedagogical frameworks, 

technological and other solutions that may be deployed as supporting learning tools, 

and more. Professional development is important for educators as a resource that can 

lead to enhanced practices, long-term career building, and career satisfaction through 

the opening of opportunities that result from enhanced skill sets. The needs of 

educators may be summarized as follows:  

 

• Instructional skill enhancement through training and access to references 

and good practices related to emerging didactical design, such as active 

learning and experiential learning that are the focus of ACTiFE. Exposure to 

emerging didactical design can help educators further build their already well-

developed teaching practices for their own benefit and the benefit of their 

learners. 

• Digital skill enhancement, or the capacity of educators to integrated ICT 

solutions and services into their existing instructional practices as 

complementary learning tools that can help enrich learning experiences for their 

learners and for themselves. In addition to enriching training content, ICT can 

be deployed for enhancing communication or introducing alternate 

communication channels. ICT can further help effectively integrate emerging 

didactical approaches, such as the ones mentioned above, into learning by 

supporting the deployment and delivery of innovative learning programs and 

activities. 

• Access to digital resources designed for learning purposes. Teachers in 

the field often point to the lack of educational content, especially in digital form, 

that can be deployed as complementary material in classroom activities.  
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• Access to good practice guidelines on how to integrate ICT, and 
particularly emerging serious gaming applications, as well as innovative 
learning approaches into classroom activities. While many educational 

sites in Europe offer at least a basic ICT infrastructure, which may range from 

a simple computer to more advanced computer labs that offer computer 

equipment, digital whiteboards, and other supporting devices, ICT 

infrastructure is often underused within learning. One of the reasons that lead 

to this shortcoming may be connected with the lack of teacher training on the 

deployment of ICT tools in wider blended learning contexts and the lack of 

adequate technical support.  Good practice guidelines and examples of 

learning activities that combine emerging pedagogies, such as active, 

experiential, or collaborative learning, with supporting ICT services, may 

significantly boost educator capacity to fully exploit their school’s ICT 

infrastructure in learning. 

• Networking, peer learning, and establishment of links with industry. 

Teachers can significantly benefit from networking opportunities with peers for 

promoting peer learning, know-how transfer, and good practice exchanges on 

the deployment of combinations of ICT and emerging pedagogies in 

instructional contexts. Furthermore, links with industry can help educators 

initiate learning activities that help bridge the gap between education and the 

world of work. 

• Access to life-long training at the regional, national, and European level can 

help educators keep their skills up-to-date for their own benefit and for the 

benefit of their learners. Educators in the field point to the lack of effective ICT 

training as a reason for not effectively using the technology in the learning 

activities they bring in the classroom. Educators sometimes point to the fact 

that limitations in the number of training hours they are allocated may lead them 

to choose a subject other than ICT for training, such as, for example, how to 

manage bullying behavior or other social issues. 

• Continuous professional development throughout their careers increasing 

effectiveness in their roles and promoting long-term career satisfaction as a 

result of training. Careful planning from regional, national, and European level 
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educator training initiatives can help teachers advance their skills in line with 

an evolving job market, ICT technology, and industry in general. 

 

6.3 Policy makers and Administrative authorities 
 

§The main objective of regional authorities in education and development is to 

promote effective education at all levels and to create opportunities for employment 

through grow. Education and employment ensure the well-being of local communities 

and promote social cohesion. The needs of this group can be summarized as follows:  

 

• The improvement of relevance of the educational system to real-life and 
the enhancement of its effectiveness for preparing learners to transition 
smoothly into the world of work. Policy makers are interested in the 

documentation of industry trends and an analysis of how school curricula can 

be flexible and help learners build skills that are in demand in the job market. 

This will help bridge the gap between the worlds of education and work and 

align available to needed skill sets, which is a need highlighted by European 

level agendas such as ET2020 and New Skills for New Jobs. 

• Encouragement of the integration of emerging pedagogies in VET systems 
such as collaboration, exploration, active learning by doing, experiential 

learning through immersion to real-world scenarios, and more. These emerging 

didactical frameworks can enrich VET practices through careful learning design 

that takes the current situation a step further and closer to professional needs. 

• Understanding the benefits of emerging ICT-supported learning 
technologies, such as serious games deployed within active and experiential 

learning practices that help expose learners to educational activities that they 

might not have the opportunity to engage in otherwise. For example, 

simulations and related serious games can help learners practice in a 

controlled, safe, laboratory environment with task-oriented processes that 

require equipment not available in educational labs. This objective lies within 

the wider need for updating educational practices for the digital era by deploying 

ICT services and tools that serve educational purposes, including multimedia 

content, internet references and resources, web-based and mobile 
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applications, simulations, learning management systems, communication 

systems, social media, and more. 

• Enhancing the availability and quality of school ICT infrastructure. The 

availability of adequate equipment, network connectivity, and software is 

significant for empowering educators to integrate ICT-related activities into 

wider blended learning practices. Educational authorities can introduce 

recommendations and standards in relation to proposed educational 

infrastructure. They can further ensure that necessary technical support is 

available to educators for installing, maintaining, and using ICT equipment and 

labs. 

• Attraction and retaining of talented individuals in “rare” professions. This 

can be achieved through effective initial teacher education. Most importantly, it 

can be achieved through effective lifelong teacher training that enriches 

professional opportunities as well as personal and professional growth for 

educators as a tool for building teacher professional development paths. 

• Compliance with European directives on education, employment, growth, 
and social inclusion. Examples of such initiatives that are related to the 

development of ICT skills include the New Skills for New Jobs Agenda and the 

Digital Agenda for Europe, both of which highlight the expected increased 

needs in industry for ICT skills in the ICT as well wide ICT-using sectors. To 

this end, these initiatives introduce as an objective the development of digital 

skills and the bridge of the digital divide. Other initiatives that point to the need 

to update education for the digital era include ET2020, which points to the need 

for effective ICT skill development as well as the development of transversal 

competencies, including analytical and critical thinking, learning-to-learn, and 

others, that can help learners prepare for careers in ICT-using industries. 

Furthermore, emerging initiatives point to the “new digital divide”; this term 

refers to the fact that there are discrepancies among schools on the level of 

exposure of learners to ICT. ACTiFE will help bridge this gap by promoting the 

development of digital applications for schools. 
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6.4 Educational software industry 
 

The educational software industry designs, implements, and delivers 

applications, services, and tools with educational contexts. The range of products and 

services that the educational industry may provide is wide. It includes, software for 

PCs, internet services, mobile applications, social communities of learning, on-line 

training modules within massively open on-line courses (MOOCs), serious games 

designed from the beginning for learning purposes, entertainment games that may be 

deployed in learning contexts, and more.  

In order to develop and introduce effective products, the educational software industry 

must build a thorough understanding of the needs of learners and educators. It must 

further build an understanding of the desires of parents in relation their children’s skill 

development. It must also build knowledge on how related software and services are 

perceived by the targeted educational sector in terms of relevance, acceptance, and 

effectiveness as learning tools. The needs of this sector can be summarized as 

follows: 

 

• Understanding of the objectives and activities of VET curricula in order to 

design more effective services and applications that may be used as 

complementary learning tools within formal and informal learning processes. 

• Documentation of the educational needs of learners in terms of building ICT 

skills for employment. Understanding of how these skills will be used by 

learners in the context of other educational initiatives, e.g. within other subjects, 

or for pursuing employment. This knowledge can help the software industry 

build applications that address real-life learner needs. 

• Documentation of educator needs for the deployment of ICT solutions, and 

specifically serious games, as supporting tools that can enhance the 

effectiveness of their teaching practices. 

• Analysis of competitive or substitute products such as similar educational 

services as well as open source services targeting the secondary education 

sector and specifically the development of digital skills. This information allows 

the software industry to invest resources in developing offerings that fill gaps in 

the market or introduce innovation. 
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• Networking with educational authorities, other industry players, and 
domain experts on the collaborative development of educational content that 

addresses specific learning needs. The need for this collaboration is highlighted 

by ET2020 and the Horizon2020 program that promote stronger ties between 

the software industry and educational stakeholders towards the development 

of serious games for learning. 

• Information on trends in adult education theories and latest outcomes from 

relevant studies and research. This piece of information may be used in 

designing thoroughly researched and pedagogically sound technological 

applications. 

• Analysis of the buying power of targeted customers, who in the case of 

ACTiFE may be informal educational organizations, and others that will 

potentially purchase educational applications for their students or their own 

customers.  

7. National policies and typical practices for developing Digital skills in the 
field of (HEI/VET/Technical) education 

7.1 In Greece 
 

Based on the European Digital Agenda (2013), the Foundation for Economic and 

Industrial Research (IOBE) states that Greece has still a lot to do in order to fully exploit 

the available ICT tools. This is clearly reflected in its low average in 65 out of 84 ICT 

indicators which in fact could be linked with relatively poor internet use, low 

performance in broadband penetration, low percentages of electronic transactions and 

e-commerce and so forth. All this, coupled with the recent deep recession and the 

extremely increased unemployment rate, it gets rather clear that policy makers have 

to face the challenge of supporting the recovery process by implementing a specific 

work plan and finding or even inventing actual tools that could help in this direction. 

Some of the tools could be in line with the ones set within the Horizon2020.  

After the European Union launched the “Communication on e-skills for the 21st 

century” in 2007, Greece took specific measures regarding actions for digital literacy 

and e-skills such as the Lifelong Learning Act of 2008 and the Digital Convergence 

Project which ran between 2007-2011 with the overarching goal to propose 
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developmental directions, strategies and means that could put the country on a par 

with the rest of the EU through the use of ICT and innovative tools. National Action 

Plan concentrated on the implementation of the Lisbon Strategy objectives regarding 

different activities and practices on e-skills, digital literacy, lifelong learning, and 

continuous professional development on new technologies, e-learning e-safety e-

government and electronic literacy. One of the most recent crucial steps in order for 

Greece to cope efficiently with the aforementioned matters, is that it has signed the 

National Coalition for the Digital Economy, which is part of the Grand Coalition for 

Digital Jobs and Training. 

Introducing innovative technologies in schools and enhancing the development of 

“modern” knowledge within general compulsory education courses especially in high 

school was considered absolutely necessary by the Greek authorities. The ultimate 

objective was and still is to promote and expand the use of ICT at all the levels of 

formal education and although the use of ICT took off clearly as curriculum content it 

has transformed to a useful tool for teaching various subjects. Its introduction in school 

practices is a continuous process regarding:  

 

• Elimination of digital illiteracy.   

• Full integration of ICT in the educational process.  

• Support for ICT courses in High school (Lyceum) and TEE- EPAL (Vocational 

training high schools etc.). 

• Enhancement of teaching processes for every subject with the use of ICT. 

 

Nevertheless, Greece is somehow left behind in comparison with other developed 

countries but it can be argued that the main pillars of the country’s efforts to promote 

the educational use of ICT and fight against digital illiteracy, can be summarized in the 

following: 

• Electronic platforms for e-learning activities that enhance learning 
processes in Greek schools, in HEIs and other academic institutions. 

Between 2007-2013, the goal of securing basic infrastructure and networks 

that interconnect all the interested parties (schools, teachers, 

administrations and other supervised entities of the Ministry of Education) 

and free access to educational material and software, was fulfilled. The 
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main outcomes of actions such "Digital School" are the Greek Schools 

Network3, the official educational portals4 that include interactive textbooks 

and “Fotodentro”5, the National Repository of Learning Content. Besides, 

one of the main tools for the implementation and support of e-learning in 

Greek Universities is offered by "Academic Network" (GUnet) which is a 

non-profit civil company founded in 2000. 

 

• Curriculum reform and development of policies for the use of ICT: 

Continuing the educational reform and delivering a more widespread 

implementation in every school (primary, secondary schools) is a key 

priority for the Greek Ministry of Education and Institute of Educational 

Policy (formerly known as Pedagogical Institute) for the programming period 

2014-2020. This is reflected in two national projects under the titles of “New 

School” and “Digital School” that are part of the Operational Program 

"Education and Lifelong Learning (co-financed by the European Union). 

Both projects meet the actual educational standards, needs and challenges 

of the 21st century and given that by 2020 it is expected that 90% of jobs 

will require digital skills, the reformed curriculum aims at fully integrating ICT 

in the Greek school curricula and at adopting daily educational practice for 

the development of digital competences. In theory, the making of the “New 

School” kicks off in kindergarten, continues in Elementary and High School, 

and is gradually extended to high school. Throughout all the levels of 

education in Greece, children are encouraged to become familiar with the 

basic uses of digital devices, to make use of (educational and generic) 

software for word processing, digital visualization/modeling and to 

experiment with educational robotics as well as with web tools and 

applications in the context of their daily school life.  

 

• Development of educational software for didactic purposes regarding 
specific learning fields in Greek schools. This also refers to the 

                                                
3 www.sch.gr 
 
4 www.e-yliko.gr  
5 http://photodentro.edu.gr/aggregator/ 
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digitalization of otherwise existing material(s). One of the first serious 

national attempts to develop educational software for Greek schools was 

introduced by the Ministry of Education (in collaboration with the 

Pedagogical Institute and CTI) in 1996 with the “Odysseia” project under the 

Operational Program for Education funded by the 2nd European Community 

Support Framework. Another successful attempt was the “Pleiades” project 

(2003-2006) that aimed at creating further opportunities for the development 

and diffusion of e-learning solutions in primary and secondary education 

schools. 

 
• Teacher training activities on e-skills and didactics with the use of 

ICTs. On a national level, the Ministry of Education has implemented 

several programs concerning the further training of schoolteachers of all 

grades and specializations within the compulsory education system and 

public executives in Information and Communication Technologies. So far, 

more than 210.000 teachers have been trained and certified on the use of 

ICT tools and methodologies between 2002-20136.  

7.2 In the UK 
 

In the UK, authority over issues such as education, training and skills are devolved, 

meaning that competence over these issues lies largely in Edinburgh with the Scottish 

Government rather than in Westminster with the central British Government. With that 

in mind, the Scottish Government has produced a digital strategy consisting of several 

parts, one of which sets out its approach to “Digital Participation”. This section in 

particular encompasses digital skills and education - particularly as regards adults - in 

a way that is relevant to ACTiFE. As part of this section of the strategy, the 

Government made a number of general commitments, including: 

 

• Establishing a digital participation charter for organizations to sign, encouraging 

them to: 

o Ensure that their staff and volunteers have the opportunity to develop 

essential digital skills  

                                                
6 http://b-epipedo2.cti.gr/el-GR/typography/about-project-m 
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o Support their staff and volunteers in learning and embracing essential 

digital skills and tools 

o Supporting Scotland through resources and practical support 

o Supporting a common language based on digital participation and skills 

to establish clarity in thought and action 

o Channeling efforts through the Digital Participation program ensure 

coordination and mutual support 

• Supporting funding for trainings and projects through mechanisms such as the 

Digital Participation Charter Fund, along with BT. This fund required the 

recipient to have signed the Digital Charter referred to above, and delivered, for 

example, grants of usually no more than £10,000 for projects directed as 

educating those who have low digital skills, including the unemployed.  

• Funding a program to help develop internet skills for people across Scotland, 

including in remote and rural areas such as the Western Isles, Orkney and 

Shetland. The fund has reached 14,000 people across 60 Scottish cities 

• Providing links to and related materials for the Essential Digital Skills 

Framework developed by the UK Government. This framework, helping people 

understand the skills and competencies that adults need to safely engage with 

the digital world, is supplemented by checklists established by the Scottish 

Council for Voluntary Organizations. These checklists allow people to measure 

their own competence in foundational and essential skills as set out in the 

Framework, provides links on where to improve these skills if necessary and 

helps interpret the results 

 

Although this strategy was set out in principle in 2014, its work is ongoing with 

funding schemes to improve Scotland’s digital capabilities, including digital skills, 

continuing to be approved. As recently as the end of May 2019, for example, a Digital 

Start Fund was set up, with the aim of bridging the digital skills gap, particularly among 

the unemployed, to be delivered through colleges and training providers. Similarly, 

digital development loans were announced as recently as last year, with £2 million in 

0% interest loans for SMEs interested in improving their digital capabilities.  

Tangential but also potentially relevant commitments were also made in the area 

of digital creativity. Though largely directed at young people rather than adult learning 
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as such, these commitments promoted the expansion of WiFi in public libraries, 

developed and encouraged the use of coding and programming for creative purposes 

such as music, and even funded a project to get publicly accessible 3D printers into 

public libraries.  

7.3 In Italy 
 

The lines of intervention defined for the basic digital competences are the following: 

 

• Achieving digital citizenship: access to and participation in the knowledge 

society, with full digital awareness. 

 

• Achieve digital inclusion: equal opportunities in the use of the network and 

for the development of a culture of innovation and creativity. 

 

In 2016, a framework for the opening of higher education institutions was published 

(OpenEdu), as well as a skills framework for entrepreneurship (EntreComp). Some of 

these framework by reference are accompanied by self-assessment tools. Research 

on thought has also been conducted computational (CompuThink), analytical learning 

data, MOOC course users (MOOCKnowledge) and free MOOC learning opportunities 

for migrants and refugees (MOOCs4inclusion). 

The Department for Work, Training and Social Policies is carrying out an 

initiative aimed at enhancing and enhancing the digital skills of unemployed young 

people, in line with the Regional Directory of Qualifications and Skills, approved by 

D.G.R. n. 215 of 13/06/2016, with which the professional standards were formalized. 

The same Repertory is divided into professional figures, areas of activity and skills 

units and organized into 23 sectors (including sector 12 "IT") and in compliance with 

the aforementioned repertoire it is proposed to finance training projects for 

development of digital skills. 

The Calabria Region, for example, has initiated a path to promote its excellence 

with a strong enhancement of local entrepreneurial assets, identifying specific 

technological and development trajectories and areas of innovation (eg agri-food, 

sustainable construction, tourism and culture; logistics, ICT and innovative tertiary 

sector; smart manufacturing; environment and natural hazards; life sciences). 
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In keeping with what has already been activated, this transformation activity also 

proposes to support an active project that aims to enhance its Talents, by developing 

digital skills and consolidating a strong innovative matrix. A mix in which technological 

skills complement soft skills, such as digital mindset, "computational" thinking, learning 

agility, social intelligence, leadership skills and change management. 

 

7.4 In Spain 
 

Digital Skills have been a priority for the Spanish Government in the past years; 

more concretely, the teaching of digital skills in VET education has seen a boost in the 

last two years in Spain. An interesting point in Spain is how many parts of the 

education and training system are managed independently by each of the regions in 

the country. Through this, we can see how, although the efforts are made at national 

level, there are some concrete examples only available in the different regions of 

Spain. Andalucia, for example, began in September of 2017 with the creation of a 

Strategic Plan aiming at helping the citizens enter the digital world. (Consejería de 

Empleo, Empresa y Comercio - Junta de Andalucía 2018). 

Through the studies done by the National Authorities, it was also possible to see 

that almost 100% of VET students and VET degree owners have at least basic digital 

skills. However, the government is working in improving this situation, looking to 

modernize VET education in Spain so that it becomes a VET 4.0. education. To do so, 

one of the latest actions of the Education Government of Spain has been working with 

the company Samsung in the creation of two new courses for VET students centered 

on big data and artificial intelligence. It is a priority of the Spanish Government making 

sure that VET students have the chance to acquire digital skills. An important point of 

this decision is that the new studies are not only directed to the last level of VET 

education, but also in the rest of the levels (in Spain, you can find 3 levels of VET 

education: basic, intermediate and high). (Spanish Ministry of Education and VET 

Education 2019). 

However, the Ministry has not only worked on developing new VET courses, but 

also helping other VET courses’ students learn more about digital skills. To do so, they 

have been working on the past year with the Association of Companies of Electronics, 
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TIC, Telecommunication and Digital Content (in Spanish AMETIC), to allow VET 

students increase their digital skills and competences. (Ferreiro 2019). 

Yet, this interest of the National Government in boosting the digital competences 

in VET education arrives late, according to the companies of Spain. Digital skills are 

among the top 10 competences required in VET education by Spanish students and 

companies. Yet, most employers find that the students in Spain are overqualified in 

academic areas and underqualified in other systematic areas, included digital skills. 

According to a report made by the Valencian Association of Entrepreneurs and the 

Valencian Institute of Economic Investigation, almost 41% of companies consider VET 

education does not fulfil the requirements for a later inclusion in the labor market in 

areas such as digital skills. Furthermore, almost 70% of the companies asked 

expressed their concerns about the digital skills of the VET students who will later on 

try to work in their companies in Spain. (Torres 2019). 

Anyway, we also see some private initiatives that have taken over to improve the 

digital skills and capabilities of Spanish students; not only VET students but also higher 

education and continuous formation students. For example, the private initiative Cisco 

Networking Academy has worked with the Spanish State Secretary for the Information 

Society and the Digital Agenda and agreement through which they will encourage the 

formation and training of Spanish students in digital content and skills. (Petisco 2018). 

To conclude, the situation in Spain is currently seeing an improvement on the way 

digital skills are treated in VET education. However, this change is a late bloom in the 

Spanish education requirements from the labor sector, so better efforts should be 

made by all parts of the education system to diminish the current gap. 

 

8. National policies and typical practices for developing (state-of-the-art) 
Digital skills in higher education (Agricultural studies) 

8.1 In Greece 
 

According to the new delivery model of the post-2020 Common Agricultural Policy 

(CAP), EU member states will have to come up with their own national strategies 

adjusted to their different needs. EU has asked member states to direct the precise 

support and funding for innovation and digitization of farming. For this reason, the 
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digital policy ministry signed a Memorandum of Understanding with the Agricultural 

University of Athens, which provides for the training of agronomists in new 

technologies and in particular on agricultural data collection and processing platforms. 

The Internet of Things (IoT), Space and Big Data technologies will be at the core of 

the strategy, while the data will belong to the state. Apart from farmers, access to the 

platform and its data will also have research and academic centers. In this way, the 

platform will provide the basis for encouraging innovation and creating new 

applications and software in areas such as the food industry and the environment.  

Other than initiatives like the one previously mentioned, at the moment there are 

at least 12 Higher education institutes that offer courses related to Agriculture, Forestry 

and Natural Environment in Greece. These courses are usually part of the programs 

of the respective Faculties of Agricultural sciences while there are four departments 

that concentrate on Agricultural Technologies. Usually, such departments offer 

research and training in Agronomy with emphasis on Agrotechnology, namely 

technologies and digital applications for the rational management and control of 

natural resources (soil, water, energy), irrigation, agricultural construction and 

agricultural machinery, for optimizing the productivity of farms through the utilization 

of cutting-edge technological applications. 

Students get familiar with agricultural production systems, agricultural machinery 

for soil treatment and harvesting, precision farming, automation and robotics, as well 

as environmental control and regulation of plants growing, farming animals. In 

addition, the development and application of the latest IT capabilities and methods 

(Geographic Information Systems, Crop Development Models, etc.) in all the above 

subject areas is an integral part of all processes. The proposed curricula of such 

departments (Agriculture – Agrotechnology) are designed in such a way as to ensure, 

on the one hand, the agronomic character of the graduates’ profile, to promote the 

basic developmental axis of the Department (Agricultural Engineering, Agricultural - 

Agricultural, Hydro-Agricultural, Agricultural Soil Mechanics, Rural Development) as 

well as integrating digital technology applications in Agriculture and Biosystems 

Management. 
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8.2 In U.K. 
 

Again, these are policy areas where most of the focus will be in Edinburgh, rather 

than Westminster, from a Scottish perspective, as both education and agriculture are 

devolved powers. In a general sense, the Scottish Government recognizes the need 

for digital skills to be part of agricultural studies. It acknowledges this need clearly in 

chapter 2 of its report from May of 2018, “A Future Strategy for Scottish Agriculture”, 

and later also acknowledges the importance of technology such as drones and 

precision farming in improving efficiency and productivity as well as soil and water 

quality. 

More broadly, much of the Scottish Government’s approach to developing digital 

skills in agriculture can be found subsumed under its approach to rural economy and 

development. A good example of this is the Skills Action Plan for Rural Scotland: 2019-

2021 produced by the Scottish Government and Skills Development Scotland. This 

report mentions agriculture and farming as a specific area of interest and as early as 

its definition of “rural skills” cites digital skills and Industry 4.0 as being of special 

relevance. More specifically, the report foresees a number of measures to be taken 

such as increased promotion of Skills Development Scotland’s existing digital skills 

offerings, often in rural areas in particular, such as Digital World, Digital Xtra, 

Codeclan, Digital Start Fundpilot DigitalBoost, Digital Development Loan Fund, E-

Placement Scotland, the Digital Skills, Partnership and other pilot projects based 

around digital and cyber skills. 

Part of this report, however, also emphasised that its aims would be achieved not 

just through the government’s own action, but through supporting partnerships with 

other bodies. These include Scotland’s Rural College (SRUC), Scottish Enterprise 

(Scotland’s economic development agency), the Scottish Funding Council and 

Highlands and Islands Enterprise. Other stakeholders are also recognised in an 

extensive list, which includes the National Farmer’s Union. These partnerships are 

manifested in a number of ways, including vocal government support for digital skills 

development opportunities such as a key SRUC report on the potential gains of digital 

development in rural areas and an the SRUC’s significant investment to establish a 

Centre of Excellence for Digital Agriculture and Animal Health on the campus of 

Highlands and Islands Enterprise – itself a public body.  
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8.3 In Italy 
 

In the last three years more than half of the agricultural technical institutes have 

activated initiatives for the digital transformation and the acquisition of digital skills, 

envisaging their application in specific projects related to the agricultural sector. 

Furthermore, all the institutions that activated them have also declared that they want 

to increase them in the future. 

It is important to underline that 84% of the Digital Transformation initiatives have 

been included in the Training Offer Plan (POF) and in the Work - School Alternation 

Program. While, among the agricultural institutes that have not activated initiatives of 

DT, 62% maintain that they don’t have the economic capacities to carry them out and 

a 43% of not having the organizational resources to manage them. From a survey 

conducted on this topic, it also emerged that: 

 

• 98% of responding institutions believe that it is very important to invest in 

technologies for improving the production and / or management of an 

agricultural company. 

 

• 87% of institutions think that the lack of digital skills determines the absence 

of figures who know how to decline the possibilities offered by the digital in 

opportunities for the agri-food field. 

 
• 80% of institutions believe that the acquisition of digital skills and the 

application of the latter in specific planning must be a training objective 

achieved through the development of a course of teaching transversal to 

different subjects. 

 
• 97% of responding institutions believe that the acquisition of digital skills 

and the application of the latter in specific projects should be supported by 

national indications from the MIUR (Ministry of Education, University and 

Research). 

 
• 98% of institutions believe in the involvement of other subjects outside the 

school. 
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8.4 In Spain 
 

Higher education in Spain has historically had a bigger effort made in digital skills 

education than the one seen in VET. On the one hand, as previously mentioned in the 

part of this report corresponding to VET education, we see public and private initiatives 

in the country that had as main aim increasing the digital skills of students in order to 

better prepare them for their future jobs; like the initiative taken by the private platform 

Cisco Networking Academy and the Spanish State Secretary for the Information 

Society and the Digital Agenda (Petisco 2018) 

We can find national actions taken by the public sector to improve the development 

of digital skills through the use of European funding, such as for example the use of 

Horizon 2020 to promote the learning of digital skills among higher education students 

and recently graduates. (SEPIE 2018). On the other hand, a relevant, private policy 

that can be found in Spain is the creation of a course devoted to digital skills by a 

university (UOC University) of Catalonia, one of the regions of Spain. This university 

added to all its degrees a course on digital skills and worked together with the 

government of the region to provide the students passing the course an official 

certificate. This recognition, called in Spanish ACTIC, facilitates the future search of 

employment because it makes easier for the employer to learn about the digital skills 

of the candidate. Although this was initially thought for the UOC University students, it 

currently has been expanded so that anyone can enrol to that concrete class and 

obtain the certificate. (Garrote 2017). 

From these results, together with the fact that digital skills studies have traditionally 

been part of higher education studies, we can state that a bigger effort has been 

historically made in higher education than in VET education. However, from the results 

obtained in the previous point regarding Spain, it is also true that currently many of the 

national policies are being redirected to VET education, as a method to diminish this 

gap and encourage the competitiveness of VET students in the labour market. This is 

especially relevant considering the importance that digital skills have for companies, 

as commented previously. 

 



 38 

9. Typical practices for developing Entrepreneurial skills in 
HEI/VET/Technical education institutes  

9.1 In Greece 
 

In Greece the discussion about entrepreneurship education is at a very initial stage. 

Although at the policy level specific actions of the Ministry of Education are promoting 

the introduction of entrepreneurship education in Higher-Education Institutions, these 

actions are designed with a top-down approach and still remain in the context of 

adopting best practices stemming from the experience of other European countries. 

The most important however is to relate entrepreneurial education with Greek 

particularities and investigate whether promoting entrepreneurial education in higher 

education can result to specific positive effects for the research and productive system. 

Moreover, in Greece, VET is in transition. The 2013 legislation on secondary 

education aims to promote VET and strengthen its work-based component. The action 

plan for youth employment intends to better link education with work, upgrade VET, 

boost apprenticeship and broaden career guidance offered to young people. This 

comes at a time when addressing high youth unemployment and other labor market 

imbalances is more urgent than ever. Increasing the provision of work-based learning, 

in particular apprenticeships, goes some way towards ensuring that young people are 

able to acquire knowledge, skills and competence that will lead to better job prospects. 

But legislative reforms are not enough. To make qualifications relevant requires closer 

communication between education and training and the world of work.  

In Greece, entrepreneurship education is included as part of the strategy for the 

“New School”. This strategy links entrepreneurship to the learning objectives 

connected to the enhancement of innovation, creativity and the entrepreneurial spirit. 

Primary schools widely recognize the need to include entrepreneurship, through 

creativity and problem solving. At upper secondary level pupils are introduced with 

subjects such as the Basic Principles of Organization and Business Administration 

which explicitly deal with managerial and administrative functions within companies. 

In addition to formal education opportunities, Junior Achievement Greece works with 

pupils through non-formal and extracurricular teaching and learning methodologies. 

Since its establishment in 2005, the organization has been supporting 

entrepreneurship development and helping young people create their own jobs.  
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Examples of recent initiatives addressing entrepreneurship education: 

• The Business Skills Certificate, set up in 2015, adds to the existing initiatives 

of Junior Achievement in Greece. The program is part of the Virtual Enterprise 

initiative through which young people in upper secondary education gain 

essential skills for developing ideas to market products, as well as how to use 

modern technology in their presentations. The Business Skills Certificate allows 

program participants to capture and validate their knowledge and skills through 

a scheme that is recognized throughout Europe. 

• Social Enterprise 360 is a collaboration between eight European countries 

and is co-funded by the Erasmus+ program. Social Enterprise 360 focuses on 

learning about social entrepreneurship and involves experiential learning 

approaches. It is aimed at students and teachers in upper secondary schools. 

Similar to other entrepreneurship education program, Social Enterprise 360 

supports the development of entrepreneurial skills, but with a particular focus 

on social and environmental issues and problems in the students' immediate 

surrounding as well as worldwide. It ran from September 2014 to August 2016 

and involved 450 teachers and more than 5,600 students from 300 secondary 

schools. 

• Virtual enterprise is an educational program based on the principle of 

"learning by doing" aimed at students in upper---secondary education in 

Greece. The program provides participants with the opportunities to create their 

own company and understand the stages of operation and liquidation of a 

business. Students learn how to use their talents and how to employ them in 

developing marketable products. The program is approved by the Ministry of 

Education and Religious Affairs and can optionally be run as a part of the 

national curriculum. 

• Entrepreneurial Skills Pass. The program is developed as a three-year plan 

approved by the European Commission with the aim of creating an 

internationally recognizable skillset for upper secondary students (aged 16-18). 

ESP includes a full package of support for schools and teachers to embed the 

entrepreneurial learning outcomes in the program. Students obtain a certificate 

which they can add to their CV and use to highlight their experiences. In 

Greece, they have established National Focus Groups (NFG) to support the 
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implementation and communication activities of ESP and organize networking 

activities at the national level. 

 

9.2 In U.K. 
 

There are a number of different ways in Scotland in which VET and technical 

education institutes are attempting to promote entrepreneurial skills. For the most part, 

further education colleges (institutions that in the UK are distinct from universities) will 

be considered the main source of vocational and technical education for the purposes 

of this report. This is in line with the opinion of the Scottish Government body 

Employability in Scotland, though the organization also notes that vocational and 

technical training can also be delivered through institutions like trades union, 

employers organizations, voluntary organizations, government agencies, and other 

specialized training providers. Another potential focus, however, will be Modern 

Apprenticeships, again acknowledged by Employability in Scotland as a source of 

vocational training, albeit one in which the trainee is paid and trained by the business 

itself.  

From the college perspective, much of the entrepreneurialism education will be 

delivered directly and indirectly through the teaching itself. While there are courses 

available relating to entrepreneurial skills such as business or enterprise, the Quality 

Assurance Agency for Higher Education, which also evaluates colleges, notes that 

entrepreneurial education does not always bear that name. Often, it will be referred to 

as innovative or design thinking in college courses, while performing a similar function. 

In any case, the QAA also notes that entrepreneurial education should be approached 

differently based on the needs of the student or students being taught. With regard to 

Modern Apprenticeships, it is similarly notable that, according to UCAS, studying a 

unit on enterprise is often required in order for the apprentice to achieve their 

qualification.  

That being said, vocational and technical education institutions are also 

encouraging entrepreneurship skills outwith formal learning. An example of this is 

Ayrshire College, which launched a fund offering grants of £5000 to students wanting 

to start their own enterprise. In a more general way, the Scottish Government 

established a £500,000 fund intended to help create links between colleges and 
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innovation centers with the aim of promoting entrepreneurialism in Scotland’s 

economy. This will involve the colleges and centers collaborating to demonstrate a 

new approach to skills training in a given industry, led by that industry, in addition to 

investment in two other funds for college innovation. 

For those who are already interested in developing a business idea or starting a 

business, the Scottish Government is promoting business incubators or accelerators, 

which function a bit like ad-hoc training programs for would-be entrepreneurs. In these 

institutions, there will be other likeminded people that can brainstorm and share ideas 

together, as well as exchanging advice on aspects of running a business. Additionally, 

the institutions themselves will generally have expertise in starting a business, areas 

such as finance, marketing, and regulation. There are several of these accelerators 

and incubators around Scotland, in various locations, available for those willing to go 

through the application process. 

9.3 In Italy 
 

There are many ministerial initiatives aimed at encouraging the development of 

entrepreneurial skills in professional institutions. One of these is certainly the Digital 

School Award. This competition rewards digital innovation projects characterized by a 

high technology content, but also by an entrepreneurial approach. It takes place 

through a first provincial phase whose winners pass to a regional one where the 

winners will participate in the national final. In the last edition, the participating schools 

were over 1500 and the provincial and regional competitions were about a hundred.  

The Ministry of Economic Development has also promoted the National Industry 

4.0 Plan which in the four-year period 2017-2020 aims to: 

 

• Develop I4.0 skills through university courses and dedicated Higher 

Technical Institutes, such as specialized digital training programs, setting 

them to meet the interests and needs of updating and learning of SME 

managers and entrepreneurs, who often face difficulties in find valid digital 

professionals within or outside the company, envisaging the entry, even 

temporarily, of young researchers to SMEs as "innovation facilitators". 
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• Spreading the I.4.0 culture through Digital School and Work School 

Alternation by developing specific initiatives through the "Stakeholder Club 

for the digital school", as a permanent partnership, foreseen in the National 

Digital School Plan, to be implemented through the related educational 

structures, with the partnerships from time to time considered most 

appropriate for the Alternation of School Work. A possible example is the 

extension of digital road show projects in the school environment. 

 

• Activate a partnership between Higher Education Institutes, Universities and 

Foundations ITS Higher Technical Education, for a Professional 

Reconversion project, as a strategic tool both for those who intend to enter 

or re-enter the labor market, and for the local entrepreneurial realities that 

can count on a human capital that meets their expectations, getting the 

resources provided by RT in the tender to grant funding for strategic training 

programs for professional retraining. 

 

• Together with the trade associations, to plan the development of digital 

competences present in the National Industry 4.0 Plan through: 1) 

University Paths and dedicated Superior Technical Institutes, 2) 

Disseminating the digital culture through Work School and Digital School 

Alternation, foreseen in the National Digital School Plan (PNSD) of the 

MIUR, to be implemented through the training structures connected to them, 

with the partnerships considered most appropriate from time to time. 

9.4 In Spain 
 

The development of Entrepreneurial skills is, according to the Spanish 

Government, a priority in all education levels. This priority is dictated by the European 

Union, which considers it an essential part that should be included in the education 

system. In order to ensure the inclusion of entrepreneurial skills in education, a law 

was made in 2011 in Spain establishing the main pillars that should be taught as part 

of entrepreneurship. (Ministerio de Educación y Formación Profesional 2019). 

According to the Global Entrepreneurship Monitor (GEM), entrepreneurs in Spain 

with higher education are around half of the entrepreneurial ecosystem of the country. 
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However, VET students are becoming increasingly interested in becoming 

entrepreneurs, and this interest is also being shown in the policies and actions taken 

to develop their skills through education. 

Especially, the Ministry has implemented a national policy directed to the VET centers 

with courses regarding Labor Training and Counselling, encouraging them to promote 

an entrepreneurial culture among students and ensuring they understand self-

employment can be an alternative to enter the labor market. These centers also 

provide information and counselling for those students who want to be entrepreneurs. 

The Ministry has created as well a module called Business and Entrepreneurial 

Initiative (in Spanish EIE) that can be included in all VET courses and it is focused on 

teaching about the creation and management of a company, among other topics. This 

is further worked through in the higher levels of VET education with an additional 

module implemented by the Ministry that teaches students how to create their own 

projects, and which has been made compulsory to obtain the highest VET degree in 

Spain. (Ministerio de Educación y Formación Profesional 2019). 

Other relevant national policies proposed by the Spanish Ministry include 

actions such as the creation and establishment in all VET centers of a professor-

dynamiting figure and the creation of incubators for wannabe entrepreneur in some of 

the VET centers. Additionally, the Ministry is working with private organization to foster 

other initiatives and actions that encourage the entrepreneurial education and spirit 

and are stable through time. (Ministerio de Educación y Formación Profesional 2019). 

Apart from the national actions promoted by the Ministry, some regions in Spain 

have implemented their own initiatives. In 2017, Madrid began “Professional Rooms 

of Entrepreneurship” in some of its VET centres; rooms where students can develop 

their ideas of businesses and also a way for them to collaborate with each other in 

their entrepreneurial aims. These rooms also count with a mentor for the students who 

can counsel them on how it would be better to carry out with their projects and help 

them acquire any necessary tools to build their companies. (Ciudad 2018). 

Other interesting practices in Spanish regions are the “Program Student x 

Entrepreneur” held in Cantabria, where students develop entrepreneurial projects for 

3 months and present them in front of a jury. Extremadura has the program 

“Expertemprende”, through which the region helps boost those entrepreneurial 

projects from VET students with possibilities of development. And Castilla y León 
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includes in the medium VET education a course called “Training Pills for 

Entrepreneurship” (byzness 2019). 

 

 

10. Opportunities for the development of educators’ Digital skills through 
Lifelong learning initiatives  

10.1 In Greece 
 

Current research shows that effective teacher preparation is an important factor for 

successful integration and implementation of ICT practices in education (Davis et al, 

2009; Jimoyiannis & Komis, 2007, Zhao & Bryant, 2006). In addition, seminars or 

workshops that focus on developing functional skills about specific educational 

applications and software do not necessarily help teachers understand how ICT could 

complement traditional pedagogies and enhance learning in specific subject matters 

(Jimoyiannis & Komis, 2007). In Greece, the recent Digital School strategy 

emphasizes teacher training through both traditional and distance learning 

(synchronous and/or asynchronous) and the evaluation and certification of a wide 

range of ICT skills, however, following the most recent and emerging needs that are 

“imposed” by the simultaneous technological evolution, specific training programs are 

designed for teacher trainers on the use of newer tools such as interactive whiteboards 

in the education process. In general, due to the fact that the majority of teachers today 

are mostly familiar with ICT and have the basic skills for effective use of common 

software and applications in education, the ongoing teacher training actions are 

defined by a two-level logic (A & B Level) and are implemented by the Teacher 

Training Agency (O.EP.EK) along with various scientific organizations such as the 

Pedagogical Institute (PI) and the Computer Technology Institute and Press 

"Diophantus”. Funding is primarily provided through integration of programs of either 

the National Strategic Reference Framework or EU initiatives and actions.  

Throughout the years, A-Level training has been implemented through various 

actions such as:   
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• “Teacher Training in the Use of ICT in education” program which took place 

from 2002 until 2005 and was the first serious and large scale attempt to train 

83.315 teachers in the effective use of ICT in education.  

• “Primary & Secondary Education Teacher Training in Basic Skills Of ICT In 

education". 

 

Every A -Level training program consisted of 52 hours in total and was conducted 

at specific Training Centers across the country, with adequate space and the required 

computing, networking and telecommunications equipment. The contents of such 

training seminars aimed at the familiarization with basic IT concepts, PC use for 

generic purposes, text editing software, spreadsheets, presentations software, and 

internet applications. 

 On the other hand, B-Level training materialized through actions such as 

“Teacher Training in the ICT use and exploitation” which took place throughout Greece 

and involved 8,000 teachers of Primary and Secondary education, and especially 

Mathematicians, Physicists, Chemists, Geologists and Kindergarten teachers. The 

programs, with a total duration of 96 hours each, aimed at the development of 

knowledge and skills for the pedagogical use of Information Technologies and 

Communication (ICT) in teaching specific schools subjects according to the trainees’ 

specialization. The teachers that participated in these programs, had the chance to 

either attend in person or prefer a blended model that involved e-learning such as e-

blackboard collaborative activities, lessons via video conference, access to 

asynchronous material  

One more important initiative for ICT in teacher education is provided within the 

framework of the In-Service Training of Teachers for the Utilisation and Application of 

ICT in Teaching Practice project, which is being implemented by the Institute of 

Educational Policy (formerly known as Pedagogical Institute) and CTI-Diophantus. 

Part of the project is the in-service training of 600 educators, that will become the 

teacher trainers of specific educational actions. These teacher trainers, along with the 

existing trainers of the B-Level Teacher Trainer Registry (namely teachers with 

advanced ICT skills), are expected to provide the in-service training and support the 

acquisition of the skills and knowledge in the educational use and application ICT by 

B-Level teacher trainees.  
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Besides the actions and programs organized by the Ministry of Education, many 

teachers and educators that pursue further specialization in ICT use in the learning 

process, have the opportunity to improve their professional skills and knowledge by:  

 

• Enrolling in one of the numerous MSc courses that are related to ICT 

exploitation for didactic purposes. Many Greek Universities that run Teacher 

Education Departments also offer the possibility for ICT specialization at 

postgraduate level with a duration of two years usually. Notwithstanding this, 

many other opportunities for such studies are offered by foreign universities 

either in traditional or in distance learning mode. 

 

• Enrolling in an undergraduate or postgraduate course offered by the School of 

Pedagogical & Technological Education (ASPETE) 

  

• Enrolling in various ICT courses that are implemented by the Institution for 

Lifelong learning (I.NE.DI.VI.M). These courses might not be oriented towards 

the pedagogic exploitation of ICT but they provide an opportunity for generic 

digital skills development for teachers that lack feel uncomfortable with new 

technologies 

 

10.2 In U.K. 
 

Naturally, if learners are to be encouraged and educated in new and upcoming 

technologies, their educators must also be up to date with their digital skills. This is 

not just so that they can pass on those skills, but also so that they can teach through 

digital and technological means. As such, the Scottish Government developed a digital 

learning and teaching strategy in 2016 designed to ensure that educators have the 

correct level of comfort teaching with and about digital skills. The commitments made 

in this strategy include making sure that Professional Standards for registration and 

for Career-Long Professional Learning reflect the importance of digital technology and 

skills, ensuring that providers of initial teacher education cover the benefits and 

importance of digital learning and teaching, and more generally ensuring that 

opportunities for improving and refining an educator’s digital skills – both formally and 
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informally - are regular and career-long. In practical terms, this will involve thorough 

engagement with the General Teaching Council for Scotland, in order to ensure that 

the standards they set for professional development and qualification of teachers are 

both sufficient and properly enforced in practice. As recently as 2017, in fact, a review 

of those standards took place at, following the guidelines of this same strategy. The 

last commitment mentioned above – the provision of opportunities for educators to 

regularly improve their digital skills – was noted as requiring broader engagement with 

professional associations related to teaching in order to ensure that they also play a 

part in disseminating information on digital skills education. 

In addition to the above commitment, the Scottish Government created an online 

platform for learning and sharing called Glow. On Glow, educators can access 

resources to support digital learning and teaching with no charge, with practical 

examples given on the site of how other educators have successfully used those same 

tools for learning and teaching at various levels, both in and outside lessons. 

Furthermore, the above strategy committed the Scottish Government to developing e-

modules on Glow to help educators use these resources and keep their digital skills 

up to date more generally. 

Outside of this digital learning and teaching strategy, Education Scotland promotes 

conferences and similar events that can be used for idea sharing, advice, and 

brainstorming on how best to use digital resources to teach. The FutureScot 

conference in particular is relevant here, as its content is directly related to helping 

teachers develop their digital skills while educating and putting them in front of relevant 

experts to that end. As part of this promotion, Education Scotland also advertised its 

Digital Skills Development Officers across the country as human resources for 

teachers to tap if they are in need of further or more detailed assistance with such 

conferences or related issues with digital learning and teaching.  

Education Scotland also promotes the Digital Schools Award – a scheme in which 

schools gain recognition for completing a three-step program related to the use of 

digital technology and digital thinking in schools. The award is recognized by 

Education Scotland and supported by an impressive range of organizations, including 

Skills Development Scotland, HP, Microsoft, and others. The website for the Award 

also contains a number of resources to help educators work towards earning it. 
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10.3 In Italy 

 

In Italy there are different tools to realize the development of educators’ Digital 

skills. One of them is the National Operational Program (PON) that gives Italian 

schools the opportunity to access community resources, additional to those made 

available by the national government, in order to improve the system as a whole. 

The PON “For School - skills and learning environments” becomes, therefore, an 

important tool to support Italian policies in the field of Education, together with the 

“Buona scuola” Government contributions to reform the Italian school system. The 

Program covers the seven-year 2014-2020 period, and it is directed to fund both 

interventions of a tangible nature, through the European Regional Development Fund 

(ERDF), and intangible actions, through the European Social Fund (ESF). 

Quality of learning and inclusiveness of education is guaranteed through:  

• Extension of school hours and the types of activities offered by schools. 

• An “open” school conceived as civic center not only for students, but also 

for citizens, a hub for bringing together the local community to promote 

actions preventing youth and school dropout problems. 

• Early school access through the strengthening of kindergarten, and the 

increasing of school time and the number of choices for all children. 

• Organization of technological didactic spaces responding to new qualitative 

and architectural standards with the aim of creating smart schools. 

• Development of innovative school buildings, endowed with modern 

technological equipment able to respond directly to the needs requested by 

the “information society”. 

• Special attention to more disadvantaged school areas and those at greater 

risk for high dropout rates. 

• Organization of specific programs for the integration of disadvantaged 

students and/or those with sociocultural and language deficits.  

• Orientation of the students aimed at encouraging maximum development of 

potential and attitudes, neutralizing the effects of social inequalities and 

enhancing individual merit regardless of the social situation. 

• Promoting of processes for school internationalization aiming at language 

enhancement and participation in European programs. 
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• Development of an adult education system able to govern training 

processes throughout life. 

• Revival of technical and professional education, through the re-planning of 

interventions that are primarily aimed at strengthening the link between 

training and the employment market. 

• Enhancement of school staff, particularly teachers, with new career 

prospects and adequate training and updating of skills. 

• Starting of an appropriate national evaluation system, which allows to define 

measurable performance objectives and to verify their achievement, with 

the aim of transparency and social accountability, as well as to international 

benchmarking. 

 

The PON “For School” is intended for the structural and qualitative 

enhancement and improvement of schools of all levels and types present throughout 

the national territory. Professional development of educators is essential for the 

qualitative improvement of the service offered by the educational system. The 

Program thus includes actions impacting on teacher’s professional development 

enriching their skills in the most innovative disciplines (ICT, globalization, 

multiculturalism, school reforms, etc.) and ensuring continuous training, also including 

peer exchange supporting those teachers more open minded in innovation and 

education. PON education contributes to the promotion of new teaching approaches 

(i.e.new digital literacy) in line with the National Curriculum guidelines (DM 254/2012 

and “La Buona Scuola” Programme). In this perspective, training plans shall be 

provided for school staff, with the dissemination of digital education contents and 

online learning resources. 

Schools, therefore, will need all the necessary tools and structures to become 

increasingly digital. Investments shall therefore be aimed at upgrading and adapting 

technological equipment promoting online learning and creating digital school centers 

able to make rural and inland areas more accessible. 

However, it should be noted that at national level, a number of actions were 

undertaken by Italian Ministry of Education from 2008 to 2014, such as:  

• Azione LIM7 (Since 2008)  

                                                
7 http://hubmiur.pubblica.istruzione.it/web/istruzione/piano_scuola_digitale/lim  
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• Azione Cl@ssi 2.08 (Since 2009) 

• Azione Scuol@ 2.09 (Since 2011)  

• Azione editoria digitale scolastica10 (Since 2010)  

• Azione Centri Scolastici Digitali (CSD)11  (2012)  

• Azione wi-fi12 (2013)  

• Azione Poli Formativi13 (2013- 2014)  

Under this framework a wide number of local project and schools was involved for 

instance for improvement of digital environments on school of all grades. That, with a 

number of investments for teacher training (especially primary and secondary school) 

to the use of new technologies. A specific example of this process is the work done by  

INDIRE that allowed the birth of the Italian avant-garde educational network 

(Avanguardie Educative), which aims to codify and systematize the heritage of 

educational innovation and methodological experiment in schools. The online training 

environment for teachers was designed and implemented in collaboration with the 

General Directorate for Scholastic Staff of the Ministry of Education: this digital 

platform accompanied in the 2016/17 the entry in the role of about 25 thousand 

teachers distributed in the various regions.The online environment also allows guided 

access to a variety of educational materials that any teacher can immediately use. 

 

10.4 In Spain 
 

Professors and educators in Spain have seen how the digital world advanced faster 

than their own skills, making in many times the level of digital skills of educators not 

enough to match the requirements of the classroom. To solve this, some universities 

in Spain started offering in 2007 official Postgraduate Courses on Education and ICT 

                                                
 
8 http://hubmiur.pubblica.istruzione.it/web/istruzione/piano_scuola_digitale/classi_2_ 0 
 
9 http://hubmiur.pubblica.istruzione.it/web/istruzione/prot2221_11 
 
10 http://hubmiur.pubblica.istruzione.it/web/istruzione/piano_scuola_digitale/editoria_ 
 
11 http://schoolkit.istruzione.it/pnsd/2-1-la-storia-del-pnsd-e-dei-suoi-investimenti/ 
 
12 http://schoolkit.istruzione.it/pnsd/2-1-la-storia-del-pnsd-e-dei-suoi-investimenti/ 
 
13 http://schoolkit.istruzione.it/pnsd/2-1-la-storia-del-pnsd-e-dei-suoi-investimenti/  
 



 51 

Learning, to ensure educators not only learned about ICT competences and digital 

skills but how to educate students through them. This type of Postgraduate Course 

has spread all over the country, but still in some cases the demand is higher than the 

offering positions to course it (Guàrdia, 2016).  

Since 2017, the Spanish Government decided to actively assist educators in gaining 

these digital skills. To do so, they created the Portal of Digital Skills for Educators 

(Portfolio de la Competencia Digital Docente in Spanish), a service offered to 

educators to acquire and develop their digital skills, also allowing them to obtain official 

recognition on their knowledge and to constantly develop their skills as the digital world 

evolves. This Lifelong Learning option is available to any educator or future educator 

and allows them to find out their current level of digital skills and how to improve it. 

The recognition can be received annually (Instituto Nacional de Tecnologías 

Educativas y de Formación del Profesorado, 2017).  

The UNED University (distance-learning University in Spain) also offers a 

similar course of 2 months for educators, which can be done fully online and it is 

centered on the educator and how to use digital skills inside the classroom and with 

students. Educators can also access the website Formación Permanente del 

Profesorado, specialized in Lifelong Learning for teachers, which has an extensive 

catalogue on ICT and digital skills learning. 

 

11. The ACTiFE case study on coding and entrepreneurial skills building 
 

ACTiFE performed a case study among school educators and learners in relation 

to establishing the current situation, the learning needs of students, and the capacity 

building needs of instructors in relation to enhancing school practices on digital skill 

development correlated to the world of work. The case study complements the review 

of policies, strategies, initiatives, and projects presented above. The survey was 

performed in Greece, Italy, Spain and the UK. An online survey was set-up and was 

made available either online through a Google form or through printed hand-outs that 

were also delivered in order to ensure that adults with no internet access or digital 

skills couldn participate in the survey. The questionnaires are fully presented in 

Appendix 1 of this report. The results of the case study are presented below and they 
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are based on “structured” questionnaires that involve mainly multiple choice, closed 

questions and deliberately limited open questions.  

The participants vary in terms of profile, spanning a wide spectrum of ages and 

level of education, however they were limited to the target group and potential 

stakeholders of ACTiFE. The consortium tried to gather as much information as 

possible from teachers and learners that are the prospective users of the serious game 

either as an instructional or as a learning tool. The feedback that the consortium 

received so far has been taken into consideration especially in the phase of the design 

of the alpha version of the serious game which will be further developed and tested in 

the near future.  

In Greece the participants that took the online survey came from the following 

institutions and schools: 

• “Faros tou Kosmou”. The institution was created to cover the needs of 

children who are deprived of family care, by providing them health care 

within a warm and secure family environment and taking care of their 

personal development, education and job rehabilitation. Specifically, “Faros 

tou Kosmou” works as a hosting space for minors who lack a family and 

provide them with safe and permanent housing and as a support center for 

minors who live with their families and come to the institution “Faros tou 

Kosmou” in order to make use of its benefits. The survey was taken by 

students during their after-school activity. 

• American Farm School. The American Farm School nurtures the minds 

that feed the world. It is the premier institution in southeastern Europe for 

education and research in agriculture, food systems, environmental studies 

and other life sciences related to our sustainable future. Founded in 1904 

by enlightened American educators, the School continues to apply its 

hallmark “learn by doing” approach to educate students of all ages. 

Divisions include the PreK-6 School of Environmental Education, Middle 

School, High School, Perrotis College of Agriculture, Environment and Life 

Sciences, Perrotis College Graduate School; and Adult Education and 

Extension Services. The School’s campus farm—producing premium milk, 

yogurt, Omega-3 eggs, turkeys, wine and more—serves as a living 

laboratory for hands-on education and applied research. The School’s 
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extensive scholarship program, the largest in Greece, provides promising 

young men and women access to an unparalleled education that leads to 

productive careers and aids in ensuring sustainable rural communities. The 

School’s diversified education and research farm is a living laboratory for 

students of all ages. For more than a century, the Farm has provided 

students with hands-on experiences that amplify academic learning, bridge 

disciplines and spark science-driven innovation. AFS is governed by a 

Board of Trustees comprised of volunteer leaders from the U.S. and 

Greece. The survey was taken by students during their leisure time.  

 

In Italy the schools involved in the research were mainly technical and VET (IIS 

Einstein-De Lorenzo, IIS Giorgi): 

• The I.I.S. "Einstein-De Lorenzo" di Potenza currently includes the 

"Albert Einstein" Industrial Technical Institute, the "Giuseppe De 

Lorenzo" Technical Institute for Surveyors (located in the city 

of Potenza) and the "Albert Einstein" Industrial Technical Institute of 

Picerno. These are three historical institutes of the territory that, in 

moments and for different reasons, have contributed to "doing" 

the history of the city and its province, forming generations of students 

who have distinguished themselves over time for their preparation and 

sense of responsibility. The school is an effective center of education 

and culture that operates in a climate of social consensus shared by 

students and families. The Institute has as its primary objective the 

training of students who are carriers of very special interests and the 

main actors of the teaching process. The mission and the design of 

the objectives are influenced by their needs, communication between 

schools and families is basic, together we must "fight" for the 

achievement of the training objectives. The school organizes 

ECDL courses, foreign language courses and, through the project of 

Alternanza Scuola Lavoro, promotes constructive relationships of 

collaboration with organizations and associations operating in 

the territory. In response to the needs of pupils in a situation of personal 

and social discomfort, the school carries out actions to welcome and / 

or support their life projects.  
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• The Ipsia G. Giorgi is a vocational secondary school (for student aged 

normally 14-18 years old), whose choice is linked to the growing interest 

in vocational areas and future job opportunities both in industrial, 

manufacturing sectors and textile and fashion industry and in social and 

health services. The students, aged 13-19, have the opportunity of 

developing knowledge, skills and competences on specific areas of 

study linked to electrotechnics, electronics, mechanics, social and 

health services and textile industry. Currently the Institute is located in 

Potenza in Via Pola, in a prefabricated building: it has spacious 

classrooms and sufficiently lit, large laboratories, rooms used for 

different purposes. A situation in many ways optimal, but even presents 

some problems of lack of classrooms and spaces used as laboratories 

that do not fully meet the current school population. 

 

CIVIC distributed the survey among current students and recent graduates of 

nearby universities such as the University of Dundee and Edinburgh Napier University: 

 

• The University of Dundee is based in the city of Dundee to the north of 

Edinburgh, and comprises some 12000 undergraduate students alone. 

Notable in particular is its place in the top 40 UK universities and in the top 

300 worldwide, as well as its accolades for the quality of its student life, its 

sustainability credentials and its reputation for strength in areas such as 

biology, medicine, and business management.  

 

• Edinburgh Napier, formerly a technical college which gained its university 

status in 1992, emphasizes its personalized approach to learning and links 

with industries. It currently has almost 20,000 students split across three 

main campuses in Edinburgh and six schools including those focused on 

computing, business and applied sciences. 

 
FyG 
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The numerical data presented in this summary do not aim at demonstrating 

quantitative evidence but it rather sets the basis for a qualitative assessment and aims 

at gaining feedback from teachers and learners in the countries that participate in the 

project. The data are used to demonstrate the general trend, tendency and policies 

regarding the use of ICT in classrooms and the knowledge about IoT and coding 

processes in general.  The study mostly aims at generating feedback on how ICT is 

being deployed according to the experiences and needs of teachers, as well as 

according to the official curricula of each of the participating countries.  

Most of the teacher that took part in the survey, are at the moment in-service, 

active teachers in public and private schools while fewer are expected to work soon. 

As for their basic profile features, most of the participants (36%) are less than 30 years 

old, a fact that justifies their “less than 5 years” experience that mostly (55%), 

compared to another 30% that have declared a rather significant experience (6-15 

years). The vast majority (47%) holds a Postgraduate degree. These facts and figures 

are possibly able to explain the high percentages of confidence as far as the use of 

ICT in classroom is concerned. Very comfortable, as well as, fairly comfortable with 

the use of technology teachers totaled a spectacular 84%!  

 

 
Figure 2. Participants’ profile 
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Figure 3. Teachers’ expertise regarding ICT in classroom 

 

When it comes to the question regarding the available formal and informal 

options for the lifelong training of teachers on digital skill building among learners, it is 

clear that the answers are almost equally distributed and cover a wide range of 

possibilities. Formal courses and workshops are the most popular choice (25%), while 

attending conferences (17%), self-paced distance learning courses (13%) and 

participation in networks and communities that support ICT use in education (14%), 

come very close in the preference list. The least preferred option seems to be 

mentoring activities at only 10%. Interestingly, the vast majority of the participants 

(91%), has taken part in many of the aforementioned lifelong learning activities!  

 

What best describes your level of technology 
expertise in the classroom?

I'm fairly uncomfortable using technology in my classroom

I'm fairly comfortable using technology in my classroom

I'm very comfortable using technology in my classroom
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Figure 4. Lifelong training opportunities for teachers 

 

A respectful 53% of the participants prefer to use ICT as a teaching and learning 

tool as well as a source of information and educational material that can enhance the 

traditional tools in classroom. 13% of the teachers prefers to deploy ICT only for 

administrative tasks. Regarding the infrastructure that is available in the schools in 

which the participants offer their service, as it was expected, the main tools still remain 

the personal computers (17%), while, a rather encouraging fact is that 16% of the 

schools have at least one interactive board at their disposal and although at a lower 

rate (15%), tablets are also present and seem to slowly take over an important 

educational role with regards to more traditional tools while specific educational 

applications (11%) come next.  
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Figure 5. ICT infrastructure and innovative technology in classrooms 

 

Regarding the questions about the typical practices for building digital skills in 

the teachers’ country based on formal curricula and on local school policies, the 

participants contributed the following answers, which are grouped as follows: 

• Spain: Courses at the beginnings and the end of the school terms, 

Teachers deploy video films, audio tapes, use of e-books, computers, 

tablets, smart boards and web 2.0 tools. 
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• Greece: In school training courses twice or three times a week, formal 

curriculum practicing with computers, Moodle 

• Italy: Labs and courses of teaching, Use of Pc, tablets and Interactive 

boards, Coding courses, Extracurricular activities, Moodle 

• UK: Presentations, Blended Learning, Interactive boards, use of specific 

professional software 

 

 
Figure 6. Typical practices for building digital skills in classrooms 
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The study aimed also at identifying which are the most popular software and 

applications that are typically used for building digital skills in the participants’ countries 

and specifically in their schools. Their tools of choice are summarized accordingly: 

• Italy: Windows, Office suite, Smartboard apps, Web 2.0, Educational apps 

• Greece: Windows, Office suite, Internet, Web 2.0 apps, Interactive physics, 

Scratch. 

• Spain: Windows, Office suite, Video apps, Apps for interactive boards, Moodle 

• UK: Windows, Office suite, Apps for interactive boards, Moodle 

 

 
Figure 7. Typical software for building digital skills 
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When the participants were asked whether they were already aware of the term 

“serious games”, 33% of them declared they had never heard of it while most of the 

teachers were either aware (43%) or unsure about what it really stands for (24%) 

hence the rather sufficient percentage of teachers that make use of serious games in 

their classrooms (36%).  

 

 
Figure 8. Serious games: awareness and instructional use 

 
 

Surprisingly, even though according to the previous questions many of the 

participants are not familiar with serious games and their uses in classroom, on the 

other hand they seem to appreciate the educational impact of such tools and the 

percentages regarding the benefits are equally distributed as it is clearly shown in the 

following graph. 
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Figure 9. Personal belief about the potential of serious games 

 

The students/learners that took the online survey, constitute a representative 

sample of potential users of the game. They are mainly aged between 17-20 years old 

and most of them (a total 63%) studied at a technical or VET school at the time.  

 

 
 

Figure 10. Participants' profile 

 

52% of the participants was already aware of the term “smart farming” that is a 

key element of ACTiFE’s objectives and main interests. It is rather positive that 74% 

of the learners was aware of the presence and usefulness of IoT related processes in 

the field of Agricultural production. 

 

Which of the following can be potentially 
achieved through the deployment of serious 

games in classroom? (Multiple answers apply)

Knowledge building on specific subjects, Applying in practice theoretical skills,

Experimentation (e.g. simulations), Analytical skills

Entrepreneurial skills Creativity

Decision making, Digital skills

Problem solving skills Collaborative skills

Self-awareness

What is your age?

17-20 21-23 24-30 31-35 35+

What is your level of 
education?

Currently studying (VET School)

Master's degree

I am currently a university student (Master)

I am currently a university student (Bachelor)
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Figure 11. Awareness regarding Smart Farming and IoT processes 

 
In addition, 37% declared that they are being offered coding courses and 

workshops that are related with “smart” and innovative technologies in their school, 

while almost the same percentage (39%) admitted that their schools offer a specifically 

designed course that places great emphasis on coding and IoT related practices. An 

astonishing percentage (80%) admits that they never attended any such course 

anyway!  

 
Figure 12. Coding/IoT related opportunities in schools 
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68% thinks that a combination of traditional teaching, use of simulation software 

and mostly learning-by-doing altogether should be a common practice in schools and 

educational institutes. 

 

 
Figure 13. Mostly preferred typical educational practices 

 
As far as the ICT infrastructure of the participants’ schools, this consists mostly 

of personal computers, tablets, interactive boards, video conferencing systems, 

cameras and educational applications (58%) while a mere 24% provides computers, 

interactive boards and tablets. Slightly more than half of the participants (51%) admits 

that the technical infrastructure of their schools and institutions are at a very good 

level, 28% find them sufficient while only 3% thinks they are at a poor condition. 

 

According to your opinion, which 
should be the typical practices for 

skills development based on formal 
curricula? 

Mostly Traditional teaching/lecturing

Use of simulation software

Mostly lab based-learning by doing activities

All the previously mentioned practices in a blended-equal way
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Figure 14. Schools’ ICT infrastructure evaluation 

 
Moreover, 54% of the learners that took the online survey, has never heard 

anything about serious games in the past and only 1% (!) knows what the term stands 

for. This explains the rather high percentage of participants (57%) that have never 

been engaged in the use of such software and applications. 
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Figure 15. Awareness regarding Serious Games 

 

12. Serious games for educational purposes 
 

The term “serious games” refers to applications that are developed for educational 

purposes, or for purposes other than entertainment. They are also widely referred to 

as “non-leisure games” since they provide simulations of real world processes 

designed for solving a specific problem as well as, affordable and accessible training 

environments for a wide range of educational and training scenarios and situations. 

Their main advantage is that, since they tend to be developed specifically for 

educational purposes, the instructor doesn’t have to adapt his/her class activities to 

the game. The Federation of American Scientists claims that serious games can 

seriously contribute to the development of higher order thinking skills including critical 
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thinking, decision making, interpretative analysis, problem solving and adaptation to 

rapid change [Error! Reference source not found.]. Usually, such applications 

challenge the learner to solve a puzzle while they provide immediate feedback that 

establishes a firm connection between cause and effect of their actions; if properly and 

timely provided, immediate feedback can help learners gain deeper understanding of 

their mistakes and scaffold knowledge in a step-wise manner towards meeting 

learning goals. Besides, fantasy and leisure elements of most serious games can act 

as motivators for learner engagement while rewards, which can take place in many 

forms, further motivate the user-learner to engage in learning activities in the long-

term. Such rewards can possibly appear in the game as extra points, unlocking new 

educational content based on achievement, new roles based on achievement (for 

example, a user that completes certain educational levels may assume the role of 

mentor to others), gradually enhanced avatars and so forth.  

Serious computer games go back to the 1970's (Abt, 1970), and made their 

appearance under names like "business game", "simulation", "educational game", 

"gaming and simuluation", "edutainment", political games etc. While there are several 

definitions regarding “Serious Games” it seems that the first formal definition of the 

concept was initially coined by Abt (1970) who claimed the usefulness of simulations 

and games to improve education, both in and outside of the classroom. Since the 

video game industry was not yet established, he addressed the efficacy of either 

“mainframe computer” or “pen-and-paper” based games. Later on, Abt’s influence on 

other teachers, like Jansiewicz (1973), was quite evident. Jansiewicz (1973) published 

a book describing a game he invented in order to teach the basics of US politics. 

Almost three decades later, the concept of the “Serious Game” was redefined in 

Sawyer and Rejeski’s (2002) white paper. Martens (2008) cited by Ulicsak (2010) 

identified Game-based-learning (i.e. serious games) as the intersection of learning, 

games and simulation. Other researchers (Susi et al, 2007) claim that serious games 

can “engage the user and contribute to the achievement of predefined objectives”, 

which means that they are also being used for other purposes than education. The 

updated definition is based on the idea of connecting a serious purpose to knowledge 

and technologies from the video game industry. Nowadays, most recent definitions, 

like those of Michael & Chen (2005) and Zyda (2005), are clearly connected to the 

term coined by Sawyer, although whichever the definition of “serious gaming” through 

history might be, it remains a domain whose boundaries are still subject to debate. 
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Corti (2007), suggests that the “serious game” industry brings together participants 

from a wide range of fields, such as Education, Entrepreneurship, Defense, 

Advertising, Politics, etc. who do not always agree on what is and what is not a part of 

the aforementioned domain. However, a common line may still be drawn across all 

professional fields despite such debates, thus it can be argued that Serious Games 

use people’s interest in video games in order to capture their attention for a variety of 

purposes that go beyond pure entertainment.  

 

 

 
Figure 16. Interplay of pedagogy, gamification and educational technologies 

 
What can’t be argued is that serious games are what the title indicates: games and 

as such they still require actions and some emotional participation from users who 

pursue their own goals however, contrary to “normal” software, serious games follow 

implicit or explicit learning goals instead of pure entertainment (de Freitas, 2008: 43). 

Elements of entertainment or competition are not uncommon with such games but 

they are usually applied only to initialize gains in knowledge and competencies 

(Masuch, Schmidt & Gerling, 2011). Some of the main aspects of a serious game 

seem to be the following: 

• Clear learning goals. 
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• Broad experiences and practice opportunities that continue to challenge the 

learner and reinforce expertise. 

• Continuous monitoring of progress and use of this information to diagnose 

performance and adjust instruction to learner level of mastery. 

• Encouragement of inquiry and questions, and response with answers that 

are appropriate to the learner and context. 

• Contextual Bridging: Games and simulations can close the gap between 

what is learned and its use. 

 

In addition, learners/”serious gamers” are empowered with freedom and choice to 

carry out actions and decisions in order to resolve the task or problem at hand within 

the game environment. Their actions and progress are usually marked against certain 

criteria which gives an overall outcome at the end of the assessment and they can be 

specifically “tested” on certain aspects of underpinning knowledge. This constructive 

and detailed breakdown of actions taking place during the assessment provides 

learners and teachers with a clear indication on not only the final outcome of the 

scenarios but the thought process and underpinning knowledge of how that result was 

achieved. 

However, it seems that most educationalists also see the drawbacks of serious 

games and therefore several limitations regarding their usage in education. 

Niegemann (2013) for instance, based on theoretical and empirical considerations, 

summarizes some important points there: 

• Learning with serious games usually requires a lot more time since the time 

to both create adequate material as well as learn with them, seems to be 

more with regards to traditional tools. 

• Based on previous experiences users are likely to approach serious games 

rather with a more entertainment than with a learning attitude. 

• Fun elements, interesting storyline etc. of a game, might create significant 

distraction. 

• The cognitive load that playing can create seems to be rather high since 

there are a lot of information to be processed at the same time. 
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12.1 Serious games applications in various sectors 
 

A review of the existent situation of serious games, revealed the fact that there is 

an increasing interest for serious games in the military and in the health sector that 

offer opportunities for simulation- based scenarios (Ulicsak and Wright, 2010, p.54).  

However, serious games are deployed today in various sectors for skill building 

purposes such as in the fields of business education, crisis management etc. Their 

popularity particularly for training doctors and crisis management is totally 

understandable since they provide a safe and cost-effective environment for 

experimentation helping build the competencies and expand the necessary 

experience of trainees before they apply skills in real-world situations. The same 

applies for the popularity of serious games in business education. Based on these 

assumptions it seems reasonable to focus on some examples of previously released 

games for educational purposes.  

The need for games in the field of military operations and training has been 

recognized 30 years ago mainly because of the fact that practice in real military 

environments is often very dangerous, expensive, time-consuming as well as because 

it cannot be easily repeated or reviewed (Ulicsak and Wright, 2010). Apart from games 

that simulate reality (i.e the use of a gun/tank etc.), there are also other types of games 

that focus on strategic planning and decision making. For example, ARMA 214 exposes 

users to ‘team- based combat’ and offers them opportunities to collaboratively practice 

military tactics and strategic skills. Another concrete example is the web-based virtual 

environment of America’s Army15 that offers the chance to “experience soldier 

development from individual and collective training to deployment in simulated 

missions” (Ulicsal and Wright, 2010, p.41). According to Mayer & Johnson (2010) 

another type of serious game with direct application in the military sector is Tactical 

Language and Culture Training System (TLCTS), a game that engages players to 

discussions with virtual avatars in order to help the them (mainly soldiers) experience 

the way a language is spoken in its authentic context where they will be soon 

established (i.e Iraqi English). The immersive course-structured activities introduce 

and bring into focus cultural dimensions and peculiarities (i.e language and culture of 

Iraq, use of gestures to greet people). 

                                                
14 For more details about ARMA2 please visit: www.arma2.com  
15 For more details about America’s Army please see www.americasarmy.com  
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Figure 17. Language and Culture Skill Development in TLCTS 

 

A lot of games are developed for classroom use, and the fields they cover can 

vary widely. Such an example is “Making History II: The War of the World”16 which is 

a turn-based grand strategy game set during the turbulent WWI era. The players take 

full control of a nation, it’s economy, military and diplomatic interactions, they have the 

opportunity to transform cities into centers of industry and technology by developing 

production and research facilities. At the region level, they can construct radar facilities 

and fortifications to defend the borders, develop transportation networks to move 

troops and increase productivity, and expand the resource production needed to fuel 

your economy. The game is filled with historical events and challenges and playing as 

the Head of State, the player is responsible for managing all facets of a nation’s 

economy, diplomacy and military. This strategy game has been used in order to 

evaluate its effectiveness in teaching high school students about World War II. This 

case study was conducted for a history class where the teacher used the game for 

this particular subject instead of traditional learning methods. The study resulted in the 

students being more interactive and more engaged in the learning process (Watson 

et al, 2011).  

 

                                                
16 http://bit.ly/34y7GiT 
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Figure 18. “Making History II: The War of the World” serious game 

 

Other researchers and practitioners in the field advocate the potential of serious 

games especially for language learning and teaching (Mayer & Johnson, 2010; Amoia 

et al, 2012). The immediate feedback and realism provided by such tools as well as 

the guaranteed access to authentic content is also coincided with educational 

demands in the area of language learning. Recent studies argue in favor of serious 

gaming for language learning because they move beyond drill-and-practice tasks 

while they seem to support fruitful thinking, real language interaction and learner 

engagement (Meyer and Sorensen, 2009). For instance, Goethe institute has used 

digital gaming approaches to promote language learning and for this reason it was 

involved in the development of “Adventure German – The Mystery of Nebra17” which 

is a serious game that exposes the users to German language practice. The serious 

game is available online as an application for in Android smartphones, iPhones and 

iPads. 

 

Figure 19. Adventure German – The Mystery of Nebra’ online game developed by Goethe 

                                                
17 http://www.goethe.de/lrn/duw/lad/enindex.htm 
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Another game that focuses on German language learning, is “Language 

Trap18”, an interactive game with role-playing tasks developed by KDEG (Knowledge 

of Data Engineering Group). Furthermore, one more game that explores the potential 

of game- based approaches towards language skill building is DEAL, developed by 

KTH in order to support role- playing activities for practicing conversational 

interactions (Wik et al, 2007).  

 

 
Figure 20. Screenshots from Language Trap and DEAL 

 

Other areas covered in the educational domain are social awareness and 

teaching players about poverty. In this field, the “3rd World Farmer” is an agriculture 

educational simulation and management game, whose goal is to sensitize players to 

the hardships of maintaining a farm in developing countries. The game touches on 

many subjects related to world hunger and poverty, such as corruption, trade barriers, 

armed conflict, lack of education, sanitation, infrastructure and economic stability. 

These factors are brought into play through an intuitive and easy-to-play simulation, 

where the player makes choices primarily about crop types, livestock, tools, and 

structures for his farm, as well as managing the family members’ health, education, 

marriages and jobs. The highly playable model, where the player only slowly becomes 

aware of the perilous situation and his increasingly desperate options, has made the 

game popular with both casual game players and educators who use the simulation 

in class. 

Another interesting type of serious games to consider here is data games, 

which are games that allow learning from and exploration of real world data. An 

                                                
18 http://seriousgames.cs.tcd.ie/about_the_game.html 
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example of such games is Foldit, a puzzle game that allows players to learn about 

proteins and contribute to scientific research with innovative ways of protein folding. 

One more game is “The Magic Potion”, developed by the Laboratory for New 

Technology in Communication, Education, and Media of the Department of 

Communication and Media of the University of Athens. It addresses the needs of 

learners with light learning disabilities targeting primary education learners. 

 
Figure 21. The Magic Potion game for learners with light learning disabilities 

 

A field in which serious games seem to offer significant help and added value 

is that of social inclusion. The games that serve such purpose, aims at affecting 

attitudes, perceptions, and behaviors in a positive manner in order to promote social 

change. According to Stewart et. Al (2013), there is a high potential on the deployment 

of serious games as tools for fighting social exclusion. In line with the Europe 2020 

Targets, it is estimated that, as of today, 110m individuals, namely a 23% of the 

population of EU, are at risk of social exclusion in Europe. Bianchi et al. (2006) claim 

that social exclusion is “very expensive, economically counterproductive and lays a 

heavy social and political burden on society”. According to other researchers (Stewart 

et al, 2013) the high percentage of individuals at risk of social exclusion “presents 

society, entrepreneurs, and policy makers with a challenge that calls for innovation of 

all types to tackle” the combinations of factors that lead to this devastating 

phenomenon. Examples of such games is InLiving, whose main objective is to address 

the issue of homelessness, Poverty is not a Game (PING), which aims to address 

perceptions and build awareness on poverty, and At Risk that aims at building the 

capacity of educators to identify and help learners at suicide risk. 
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Figure 22. PING (Left), InLiving (middle), and At Risk (right) games for empowerment and social inclusion 

 

Furthermore, other games aim at raising public awareness on issues that are 

not directly linked to formal or professional education (i.e socio-politics). A Force More 

Powerful19 is such an example and its users learn “how to organise and to carry out a 

campaign of non- violent resistance”. “Climate Challenge20” is another online game 

that falls into the same category. It was developed by was developed by Red 

Redemption and it aims at “engaging young professionals (20-35) in the realities of 

climate change and measures that can be taken to decrease carbon dioxide 

emissions” (Ulishak and Wright, 2010: 48). 

 
Figure 23. Climate Challenge 

Serious games seem to be popular among curriculum designers and 

practitioners in the field of health services and research (i.e perspective, doctors, 

nurses, surgeons or other type of trainees within this area). For example, Hollier 

Simulation21, offers opportunities for experiential learning to junior doctors through 

                                                
19 http://bit.ly/36GKjp8 
20 http://www.bbc.co.uk/sn/hottopics/climatechange/climate_challenge/aboutgame.shtml 
21 For more information about Hollier Simulation please see:  www.hollier-simulation-
centre.co.uk/default.asp?page=330  
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their exposure to “a variety of acute medical scenarios using computerized 

mannequins as patients” (Ulicsak and Wright, 2010: 42). Safros project22, engages 

trainees and young surgeons to virtual 3D tools that simulate human organs so they 

are guided on how to identify malfunctions and carry out surgeries. It is worth also 

mentioning, “Dental Implant Training Simulation23”, a game that provides a 3D virtual 

environment where trainees practice “the proper decision- making protocol to 

determine if the patients are physically and mentally prepared for dental implant 

procedures” and are also given the opportunity to carry out surgeries in a virtual but 

realistic environment. Last but not least, “Fatworld”, is a serious game that aims at 

raising awareness on issues related to obesity, nutritious and socioeconomics (Ulicsak 

and Wright, 2010).  

 

 
Figure 24. Dental Implant Training Simulation 

12.2 Serious games for the development of digital and coding skills 

 

With regards to the development of digital skills, a number of games exist,  many 

of which differ from the proposed ACTiFE game in that they focus specifically on the 

development of programming skills. ACTiFE rather aims at the development of learner 

capacity to deploy digital applications and services related to work needs.  

One such example is the “CeeBot” game that helps learners develop programming 

skills while they are having fun. It introduces programming concepts deployed by 

popular programming environments today, such as C++, C, or JAVA. In addition, the 

game engages learners in basic programming syntax activities and it encourages 

them to use programming concepts such as variables, loops, conditionals, classes, 

objects, and more. Similarly, the Light-bot game is a puzzle game that uses game 

mechanics that are firmly rooted in programming concepts. Players gain practical 

                                                
22 For more details about Safros project please see: http://www.safros.eu/safros/ 
 
23 http://www.breakawaygames.com/serious-games/solutions/healthcare/ 



 77 

understanding of basic control-flow concepts like procedures, loops, and conditionals 

by giving instructions to a bot to light up tiles in a given screen. The CodeSpells game 

teaches programming by challenging learners to “cast spells” in an imaginary 

environment by using coding. 

 

 
Figure 25. CeeBot (left), Light-bot (middle), and CodeSpells (right) games for building programming 

skills. 

Another interesting game for building analytical thinking skills by exploiting 

visual programming constructs is cMinds, which was co-funded by the Comenius 

Action of the Life Long Learning Program. The game does not aim to teach 

programming. Rather, it aims to deploy the structured nature of programming as a tool 

for building problem solving capacity. Programming commands are presented in a 

visual, almost “tangible” manner that all but eliminates syntax, thus encouraging 

learners to focus on the solution of the problem at hand.  

  

 
Figure 26. The cMinds serious game for building analytical thinking skills through programming 

concepts. 
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12.3 Serious games for the development of entrepreneurial skills 

Entrepreneurship education has a rather complicated pedagogic history that 
includes many innovations and much variety in teaching methods (Pittaway & Cope, 
2007) but most of all it seems to lack rigorous evaluation of effectiveness (Fayolle 
et al., 2016). More specifically, simulations in entrepreneurship education come in a 
number of forms depending on their purpose for existence, and the most popular 
appear to be role-playing simulations and computer simulations. A lot different from a 
purely “traditional” computer simulation, serious games mediated by technology offer 
the possibility for enhanced experiential learning where students create and run “real” 
ventures in the classroom. Serious games within the context of educational practice 
in entrepreneurship can be defined as computer-based learning simulations that 
engage players in realistic activities designed to increase knowledge, improve skills, 
and enable positive learning outcomes (Prensky, 2001). Despite having an 
entertainment aspect, such simulations are designed to promote learning, primarily by 
leveraging a narrative or story centered in an entrepreneurial setting, taking into 
consideration and incorporating the imperfect nature of interactions with the real world 
(Susi et al, 2007), a concept that is extremely useful in approaching entrepreneurial 
opportunities. Previous research on the use of serious games in entrepreneurship 
education suggests that students consider simulation gameplay to be a useful 
educational practice that extends their knowledge about entrepreneurial decision 
variables (Huebscher & Lendner, 2010).  

It can’t be argued that serious games are recognized as tools that can change the 

business training processes and could also dominate the professional skill 

development area. Thereby, there is an increasing interest about them and the aspect 

of ‘gamification’ in internal training and professional/ business education 

(Meister, 2012). Serious games are also used for initial skill building and training. The 

big asset of this type of games is the realistic environment that they provide and the 

authentic content to which they expose the users. Coupled with this, the cost of training 

is decreasing as less trainers are needed while there is no need for extra timetabling 

and extra training facilities (Ulishak and Wright, 2010).  

A very representative example of gaming for the aforementioned purposes is 

“SimVenture24” that offers users the opportunity to establish and successfully operate 

                                                
24 https://simventure.com/validate/ 
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their own virtual company. Through this immersive virtual experience, the users 

develop business, entrepreneurship, decision making and employability skills25. vBank 

is another example that targets auditor trainees who should practice uncovering 

fraudulent activity. The developer (BreakAway) worked with the Federal Deposit 

Insurance Corporation (FDIC) to create a program that would improve fraud detection 

and financial risk assessment capabilities so the game is currently being used to train 

auditors to uncover fraudulent activity by interviewing key bank personnel, examining 

bank records, and correctly following the money trail to its source. 

 

 
Figure 27. Simventure & vBank 

13. Learning requirements definitions 
 

The above discussions on the status quo on European education in relation to 

building digital skills by exploiting combinations of emerging pedagogies and 

technology lead to the definition of the learning requirements for students that will 

serve as the basis for the development of the ACTiFE serious game as well as for 

facilitating the adoption of the proposed learning methodologies, technology-

enhanced learning interventions, and tools in blended learning scenarios that may 

involve combinations of traditional classroom instruction, collaborative or individual 

work with digital tools, work out of the classroom such as visits to industrial sites for 

understanding the benefits of careers that require digital skills, and more.  

The EMPLOY learning requirements for students can be summarized as follows: 

                                                
 
25 For more details please see www.simventure.com 
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13.1 Linking activities to curricula 
 

First, there is a need to link activities and objectives to national curricula for 
digital and entrepreneurship skills development. The ACTiFE project aims at 

developing digital tools for use in the classroom in collaborative contexts, rather than 

off-the-shelf tools that learners can use at home. The tools will be an integral part of 

wider learning design as discussed above. Linking the ACTiFE application learning 

objectives to educational/VET activities promotes wider adoption in the classroom as 

it empowers educators to make use of them as complementary content in digital form 

that enhances the already well-developed instructional practices in the classroom. The 

review of the national level school strategies on digital skill development that took 

place in earlier chapters of this report will allow the integration into the ACTiFE serious 

game of tasks and challenges that extend current school practices. The tasks will be 

general enough to be applicable in diverse cultural, school, and economic 

environments in Europe. Actually, the objective of building a digital tool that is relevant 

at a European level is one of the key reasons for the European level implementation 

of ACTiFE by a consortium of partner organizations with a wide European footprint.  

 

13.2 Making the tools accessible to as wide audiences as possible 
 

Another key requirement is to ensure that the proposed digital solutions can be 
delivered to as many students as possible in Europe. This has a number of 

implications: 

One the one hand, the technical requirements for using the software tools must 

be low in order for the application to be deployable in an averagely, or even below 

averagely, equipped school computer lab. The ACTiFE serious game will be 

implemented in a way that allows its deployment in popular operating systems that are 

typically found in school labs as well as at home computers. The technical 

requirements for the use of the tools will be to simply have a current version of widely 

available operating systems.  
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On the other hand, the application will be made freely available to all interested 
parties in order to maximize impact through mass deployment. This is in line with 

ERASMUS+ program objectives of making project outputs available to all. The 

ACTiFE serious game will be made publicly available through a number of channels:  

 

• Through the project portal. 

• Through European level thematic portals such as the SCIENTIX network, 

elearningeuropa.eu, Teachers4europe and the European Schoolnet. 

• Through national level educational portals that promote the mass deployment 

of tools by educators and learners, such as the Diofantos portal that is managed 

by CTI on behalf of the Greek Ministry of Education promoting reviewed 

educational content that is suitable for use by learners. 

• Potentially through commercial portals such as the Google Store and the Apple 

Store for promoting wider exposure of the tools to the general public (note that 

the software can be made freely available through these portals). 

 

13.3 Ensuring the extendibility of the proposed digital applications 
 

Going one step further, the code of the ACTiFE serious game will be made open 
source through Creative Commons licenses. The exact license will be decided during 

the exploitation activities of the project (O7) that will take place in the second year of 

the implementation period. Making the source code opens implies that not only the 

game will be freely available but that external to the consortium organizations will 
be able to extend the code for the development of additional learning tasks that 

address specific learning needs. This approach will maximize the impact of project 

results. 

The ACTiFE serious game must offer learning benefits that cannot be achieved 

through off-line learning interventions alone. In other words, the digital game must 

exploit the flexibility that ICT allows for introducing learning interventions that enrich 

classroom activities through. This can be achieved through various ICT-enhanced 

solutions: 
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• Enhanced motivation through elements of imagination and gamification that 

promote long-term engagement in learning. 

• Real-time feedback to be generated through game play that allows learners to 

link the cause and effect of their actions thus building knowledge in small and 

incremental steps 

• Exposure through simulation to real-world activities that learners would not 

otherwise have the opportunity to be engaged with in classroom contexts as a 

result of lack of equipment or other limitations. 

Equally important is the linking of ACTiFE learning to real life processes, in other 

words, linking education to the world of work. This will be achieved through the ACTiFE 

scenario that will be inspired by real world professional activities. This is in line with 

ET2020 and New Skills for New Jobs objectives of bridging the gap between education 

and the world of work. 

13.4 Addressing language barriers 
 

ACTiFE will develop a digital application with the objective of promoting its 

deployment at a European level. Given that the application will be used by learners 

and teachers in different countries, the application must address potential language 

barriers. Learners of the targeted group of secondary and upper primary education 

can be expected to have a basic understanding of English. Given that the targeted 

age group of EMPLOY is wide and covers learners aged 10-15, the understanding of 

English will differ among learners at different educational levels.  

On the other hand, several countries do not allow the introduction of learning content 

in formal classrooms in languages other than the mother tongue (with the exception 

of learning content related to the learning of foreign as second or third languages). 

Language considerations will be addressed in ACTiFE through a number of 

software application design approaches. First of all, the software will be heavily 

graphical, conveying concepts through images. This will allow the minimization of text 

on the screen and thus will minimize the need for learners to understand written 

communication. By presenting the proposed learning content in a visual manner the 

ACTiFE learning intervention will help overcome language barriers allowing its 

deployment in a number of countries throughout Europe. In addition, the visual 

presentations of learning challenges will help capture the imagination of learners 
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promoting long-term engagement in learning. Any text that will be presented to 

learners through the ACTiFE serious gaming application, for example in the form of 

directions of use or other information, will localized, i.e. translated, to all national 

languages represented in the consortium through project partners, namely Greek, 

Italian, and Spanish, as well as in English. 

 

13.5 Ensuring the consent of local schools and/or educational authorities 
 

ACTiFE addresses the needs of learners in high school, VET Education and 

University. Learners will be engaged in ACTiFE during the evaluation activities of the 

project, more specifically, in the context of teaching experiments, which is a term that 

refers to learning interventions introduced into a controlled environment. During the 

evaluation activities the learners will use the proposed tools, will collaborate with peers 

and with their teachers in the context of blended learning design that integrates serious 

games as complementary learning tools in classroom activities, and will participate in 

sessions during which their teachers, under the guidance of the project 

implementation team, will document the benefits that were observed as a result of 

enriching instructional activities through serious digital games. Evaluation is expected 

to take place widely at school pilot sites engaging learners and teachers in Greece, 

Italy, Spain, and UK. 

Besides, it is important to obtain the consent that is required by local, regional, and 

national authorities. ACTiFE will obtain any needed consent following the rules and 

laws of each country on this matter; notably, the rules and laws may differ from one 

country to another. Consent will be pursued both the participation of learners in 

learning interventions and for the publication of findings for dissemination purposes. 

In addition, the consortium will pursue, where necessary, the consent of 

educational authorities, which may include regional level primary and/or secondary 

administrations or others as the law foresees in each country. The consent will be on 

the introduction into classrooms of the ACTiFE research-based learning interventions 

for establishing the potential benefits for learners and teachers of emerging 

technologies and pedagogies in line with the ERASMUS+ programme objectives of 

bringing education to the digital age. Small-scale pilots will be pursued during the 

project implementation period in specific schools as foreseen by the project proposal. 
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Post-project completion, and assuming positive evaluation results, larger scale pilots 

may be pursued going beyond the scope of the project’s foreseen work plan and 

project objectives. 

 

14. Required skills for educators 

14.1 Understanding of the learning benefits of emerging serious games and 
related learning design 

 

Educators are open to emerging learning design. It is not uncommon for educators 

to introduce innovative learning solutions such as collaboration, blended learning, 

visits to sites of interest, and more into their school practices. The development of 

awareness of educators on the evolution of pedagogical approaches such as active, 

experiential, explorative, problem-based, project-based learning, or others can 

significantly enhance the repertoire of activities that educators introduce in 

classrooms. This increased awareness as well as the capacity of educators to 

integrate effectively emerging learning design into their instructional practices may 

provide a path for professional development as educators widen their expertise and 

enrich activities for further promoting the development of new knowledge among 

learners while also contributing to the satisfaction of educators in their professional 

roles in the long-term and, as a result, the retaining of qualified and talented 

professionals in the educational sector.  

ICT, similarly to technology in all innovation related sectors evolves at a fast pace. 

Technology that is innovative at a point in time may become outdated or obsolete in 

only a few years as a result of the introduction of newer products or substitute ones 

that facilitate the execution of certain tasks in a manner that offers more advantages 

and benefits in broad terms that can range from engagement, attractiveness, 

motivation, efficiency, ease of use, and others. Keeping up with the evolution of ICT 

can be challenging even for ICT professionals. Understandably, it can be challenging 

for professionals in other sectors, including educators.  

Educators are in need of developing awareness on how ICT, when combined with 

emerging learning design can be a powerful educational tool for enriching learning 

experiences. Notably, it is important to observe that the use of ICT is not an 



 85 

independent goal; ICT is a facilitator that must be consciously integrated into learning 

design for helping achieve specific learning objectives. ICT offers benefits in terms of 

enhanced communication, interactivity, simulation of real-world processes, peer 

learning, playful learning, and more. Educators can benefit from building knowledge 

on how ICT can enhance learning, schooling, and teaching. This can be achieved 

through good practice recommendations, examples of ICT deployment in practice in 

learning contexts, educator training, and more.  

 

14.2 Professional networking of educators 
 

Professional networking opportunities for educators can be: 

• Among peers in the educational sector. 

• Between educators and professionals in other sectors, for example in the 

industry. 

Professional networking among peers promotes the exchange of know-how and the 

development of collective expertise on pedagogical issues. In the context of ACTiFE, 

professional networking among educators can promote the exchange of good 

practices in the area of deploying ICT, and more specifically serious games, in 

educational contexts. For example, educators can share information on experiences 

from the deployment of specific applications in learning contexts. They can further 

participate in evaluation of educational digital content and the sharing with peers of 

content reviews for helping colleagues choose among similar applications. Networking 

among peers can take place on various channels. First, at educational conferences 

where more formal presentations on experiences can be delivered. On-line 

communities also offer opportunities to share knowledge. Professional publications, 

such as newsletters and others, can also introduce opportunities for information 

sharing. Events targeting educators are another form of networking and sharing of 

experiences. 

On the other hand, educators can benefit from networking with professionals in 

other sectors. By networking with industry players, educators are exposed to 

opportunities for bridging the gap between education and the world of work by 

becoming aware of industrial practices so that they can integrate related learning 

activities into their classroom practices. Similar channels like the ones described 
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above, namely publications, events, and conferences targeting both educators and 

other professionals can be of value for introducing networking opportunities. In 

addition, informal working groups on areas of common interest, such as the 

development of learning interventions that help prepare learners to enter the world of 

work, can also be of value.  

ACTiFE aims to exploit all of the above channels in the context of dissemination 

and exploitation activities for helping build awareness on the benefits of serious games 

and more generally ICT in learning and for facilitating the as wide as possible impact 

of project results through the uptake of proposed learning design and technological 

solutions in educational initiatives designed for building skills for work. 

 

15. ACTiFE Theoretical framework for Pedagogical design 

15.1 Game based experiential learning 
 

One of the main aspects of the theoretical framework upon which the ACTiFE 

activities and serious game design are grounded, is the game-based experiential 

learning model. Initially, the term “experiential learning” explains how we learn best 

through experience and reflection, so, this type of informal learning is all about trial 

and error practices and about how we effectively build or expand our skills through 

making, doing and experiencing the (digital or real) world around us. Experience-

based learning seems to be a rather effective practice because it helps establish 

lasting behavior change mainly because rather than simply understanding a new 

subject or gaining a skill, we develop new habits and behaviors. In fact, more simply, 

experiential learning has been often referred to by many researchers and curriculum 

designers as a process of “learning through experience”.  

Professor D.A. Kolb, is the person most associated with experiential learning 

theory and he has repeatedly stated that “knowledge results from the combination of 

grasping experience and transforming it.” Kolb’s research shows that mastering 

expertise is a continuous process of experience, reflection, conceptualization and 

experimentation. These elements make up the experiential learning cycle which 

shows the relationship between each phase. In the 70s, Kolb introduced a four-stage 

model on which the “experiential learning cycle” is based while he advocated learning 
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«as a process whereby knowledge is created through the transformation of 

experience». More specifically, Kolb states that a person may initiate the learning cycle 

at any of the identified four stages, however, he/she must subsequently follow the rest 

of the steps in the given sequence.  

 

 
Figure 28. Kolb’s experiential learning cycle. 

Elaborating more on Kolb’s experiential cycle: 

• Concrete experience describes the hands-on personal experiences that 

we learn from. It’s about trying new things, applying trial-error practices and 

getting out of one’s comfort zone. Real learning can be achieved through 

experience, successes and failures and it’s exactly what happens next that 

creates real behavior change! 

• Reflective observation helps the learner capitalize on his/her experiences 

that will eventually lead to new knowledge. It’s during this stage the learner 

considers and ponders experiences, especially what went right and what 

could be improved? It seems that this is a stage of analysis, observing 

alternatives and drawing up pros and cons. 

• Abstract conceptualization is another stage that comes right after having 

identified and understood the defining elements of an experience. It is 
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exactly now that decisions will be made on what should be done differently 

next time (if anything). This seems like the right moment for planning and 

brainstorming strategies for success. 

 

• The active experimentation phase of the learning cycle is where 

experimentation with one’s own ideas takes place. The learner puts his/her 

plan of action to the test in real context!  

 

On the other hand, Jarvis (1987) observes that experiential learning “is actually 

about learning from primary experience, that is, learning through sense experiences”. 

He further observed (1994, 1995) that “all learning begins with experience” and that 

“real learning begins when a response is called for in relation to an experience”. Jarvis 

questioned whether learning takes place if an individual still remains unchanged after 

completing a learning experience. What Jarvis (1994, 1995)  contributed with in the 

aforementioned discussion while at the same time extending Kolb’s learning model, 

was the introduction of the concept of “reflection”. The Jarvis experiential learning 

cycle is presented in the following figure. 

 
Figure 29. Jarvis’s experiential learning model (1994). 

 

Last but not least, on the same matter, professor David Boud introduced the 

concept of “immersive experience”, a term that refers to a situation in which a learner 
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is fully engaged in a learning experience. Boud observed that learning takes place 

“effectively and somewhat naturally” through immersion that is a “condition needed for 

any learning to occur”. He also refers an example of immersion in learning in the 

context of language education granted that learners are typically immersed in the 

culture where the target language is spoken in order to naturally build communication 

skills. He advocates that the same principle, which can be easily understood in the 

above example, holds during learning processes on other thematic areas, such as 

STEM.  

15.2 Problem based learning 

The serious game and methodologies that are developed in the context of ACTiFE, 

are defined by the principles of widely accepted methodologies that ensure up to date 

and learner-oriented outcomes. The core philosophy around which is built ACTiFE, is 

Problem-Based Learning (PBL), an instructional approach that has been used 

success- fully for over 30 years and continues to gain acceptance in multiple 

disciplines. It is an instructional hands-on, active learning methodology and learner-

centered approach that empowers learners to investigate processes and phenomena, 

integrate theory and practice, and apply knowledge and skills to develop a viable 

solution to a defined problem through trial-error practices.  

Problem-based learning stems from the theory, initially grounded by Anderson 

(1977), according to which, “for effective acquisition of knowledge learners need to be 

stimulated to restructure information they already know within a realistic context, to 

gain new knowledge, and to then elaborate on the new information they have learned, 

for example by teaching it to peers or by discussing the material in a group setting”. In 

discussing the origins of PBL, Boud and Feletti (1997: 2) stated: “PBL as it is generally 

known today evolved from innovative health sciences curricula introduced in North 

America over 30 years ago. Medical education, with its intensive pattern of basic 

science lectures followed by an equally exhaustive clinical teaching programme, was 

rapidly becoming an ineffective and inhumane way to prepare students, given the 

explosion in medical information and new technology and the rapidly changing 

demands of future practice.”  
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During the 1980s and 1990s the PBL approach was adopted in various medical 

schools and became an accepted instructional approach across North America and in 

Europe. Albanese & Mitchell (1993) and Vernon & Blake (1993) concluded that a PBL 

approach to instruction seems to be equally valid with regards to traditional 

approaches Later reports from PBL practitioners suggest that students are more 

engaged in learning the expected content (Torp & Sage, 2002).  

Despite insufficient research evidence, the adoption of PBL has expanded into 

elementary schools, middle schools, high schools, universities, and professional 

schools (Torp & Sage, 2002). Further research (Barrows, 1986, Savery & Duffy, 1995, 

Kilroy, 2004) on such a wider range of instructional design case studies, defines PBL 

as a pedagogical approach and curriculum design methodology that is often deployed 

with success in different levels of education and for various subjects and its definite 

characteristics are the following: 

• Open-ended problems and use cases are context specific and drive Learning. 

• Learners conduct research and become real problem-solvers that work in a 

self-paced and active mode. 

• There aren’t specific and unique “right” answers but only those that lead to 

whichever solution. 

• Critical thinking and creative skills are highly encouraged. 

• Learners as problem-solvers work in small collaborative groups that have to 

identify the key problem and agree upon a solution that is implemented until it 

proves to be efficient. 

• Teachers act as facilitators of learning, scaffolding the learning process and 

encouraging inquiry. 

Elaborating more on the last point, in a PBL context, teachers don’t merely provide 

facts or “transfer” knowledge and then assess students’ ability to memorize and recall 

facts but they encourage them to apply the newly “acquired” knowledge to a wide 

range of situations and make their way of thinking more abstract in its application. 

Most of the times, students are asked to investigate and resolve ill-structured problems 

by discovering and discussing about meaningful solutions with their peers. A learning 
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procedure defined by the principles of PBL would follow specific consecutive and 

interrelated stages such as the ones below: 

• The class identifies the problem. 

• Students in small groups, discuss, decide, specify and clarify the facts of 

the given case. 

• Later on, the team defines the problem and constructs a shared explanation 

while tutors and/or facilitators provide sufficient “scaffolding”. 

• Brainstorming based on the prior experiences and activation of prior 

knowledge through discussion.  

• The team begins working on the problem and this is when real knowledge 

emerges. 

• Reasoning through the problem comes next and after that, the team sets up 

a coherent action plan towards the solution of the problem. 

• Learners might need to engage in independent study and individual 

research in order to tackle with potential learning issues, which they 

identified in a previous stage. 

• Peers share and exchange information. 

• Finally, the team presents and discusses the solution to the problem. 

Moreover, PBL addresses the need to promote lifelong learning through the 

process of inquiry and “construction of knowledge” since it is indeed considered a 

constructivist approach that is based on the emphasis on an equal combination of 

collaborative and self-directed learning that is supported by a tutor and facilitator or a 

“more experienced other” (Bodrova & Leong, 1996). 

Conclusions  
So far, this report aimed at analyzing the backdrop and emphasize the rationale 

of the ACTiFe project objectives and activities, namely the introduction of active, 

game-based approaches for building digital skills of learners in line with the needs of 

the world of work and in-line with how these skills may be used in everyday life in the 

Agri-food industry. The analysis was conducted using both literature review spanning 

the practices, strategies and initiatives in relation to digital skill development for 

learners in VET in the project partners’ countries. Furthermore, a case study was 

performed by delivering an online survey with teachers and trainers in the respective 
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field of interest with the objective of documenting their experiences. This is particularly 

important because they are in direct collaboration with learners in the context of 

educational practices, in relation to the relevance of digital skills, to how these skills 

are currently developed, and to how familiar they are with emerging pedagogies and 

technology, such as the serious games framework that is proposed by the ACTiFE 

project for building coding skills and IoT related knowledge.  

Finally, the analyses have led to the following conclusions and assumptions: 

• There is need for enhancing practices in relation to coding skills building for 

several reasons. First, because these skills will be in ever continuing demand 

in the various fields even for those that don’t seem to be related at first glance. 

Second, because VET practices do not usually correlate learning to industry 

and real-world needs. And finally, because emerging pedagogies, such as the 

use of serious games, offer the potential of linking the development of digital 

skills to real-life and the professional world through activities that are inspired 

by authentic scenarios and engage learners in simulated circumstances within 

which these skills may be applied in practice.  

• There is further need to build the capacity of instructors and schools on how 

they can best integrate emerging pedagogies into educational practices for 

building digital and other competences. Most educators that participated in the 

online survey responded that they have insufficient familiarity with serious 

games.  

To address the above needs, ACTiFE develops educational tools for learners as well 

as for instructors for enhancing the coding skills and IoT related knowledge of today’s 

youngsters and/or future professionals. For learners, the consortium develops a 

serious game that will expose them to simulated professional scenarios the resolution 

of which challenges them to apply coding practices and modern knowledge. For 

educators, ACTiFE develops good practice guidelines in the form of learning sheets 

and how-to videos that will empower them to integrate emerging pedagogies, such as 

serious games, into their teaching practices. These tools will be validated in practice 

through the engagement of external user groups of learners and educators in Greece 

(2 sites), Spain, Italy, and UK. The results will be made publicly available for interested 

parties. 
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