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Introducing Wireless Technology into VET 

Introduction 

In the emerging era of Digital Economy and Industry 4.0 the vocational education and training are 

lacking behind with delivering relevant offer and skills of new VET professionals. The project Wireless-

UP!  UPraising VET skills for innovation in European electrotechnical sector (project number: 2017-1-

HR01-KA202-035434) aims at delivering new and innovative learning contents in the sector of 

electrotechnics.  

Industry 4.0  

Internet and wireless technology are changing the digital economy and will revolutionize every 

commercial sector, disrupt the workings of virtually every industry, bring with it unprecedented new 

economic opportunities, put millions of people back to work, and create a more sustainable low-

carbon society to mitigate climate change1. Hand in hand with the process of digitalization emerges 

Industry 4.0 which refers to the fourth industrial revolution that creates gaps in productivity and 

changed people’s behaviour throughout the world. Industry 4.0 is the transformation of the whole 

industrial production through the application of digital technology to the traditional industry. 

As studies have shown we are in the midst of a significant transformation regarding the way we 

produce products thanks to the digitization of manufacturing. McKinsey defines the Industry 4.0. “as 

the next phase in the digitization of the manufacturing sector, driven by four disruptions: the 

astonishing rise in data volumes, computational power, and connectivity, especially new low-power 

wide-area networks; the emergence of analytics and business-intelligence capabilities; new forms of 

human-machine interaction such as touch interfaces and augmented-reality systems; and 

improvements in transferring digital instructions to the physical world, such as advanced robotics and 

3-D printing”.2 This digitalisation encompasses a wide range of communication between human-

human, human-robots, robots-robots etc. as well as gaining an immense load of data. Both activities 

are at a more detailed level based on sensors and their activity. Sensors are and will be embedded 

into every device and appliance, allowing them to communicate with each other and users, providing 

up to the moment data on the managing, powering, and moving of economic activity. Already, 14 

billion sensors are attached to resource flows, warehouses, road systems, factory production lines, 

the electricity transmission grid, offices, homes, stores, and vehicles, continually monitoring their 

 
1 https://www.weforum.org/agenda/2016/01/the-fourth-industrial-revolution-what-it-means-and-how-to-
respond/  
2 https://www.mckinsey.com/business-functions/operations/our-insights/manufacturings-next-act 
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status and performance3. By 2030, it is estimated there will be more than 100 trillion sensors 

connecting the human and natural environment in a globally distributed intelligent network. 

The Wireless-UP! project recognises the shift in the digital economy and Industry 4.0. It thus has 

developed a new vocational module which contributes to the further strengthening of key 

competencies in VET curricula in the electrotechnical sector according to the needs of the Industry 4.0 

and Digital Economy. Alongside the module, a new toolkit for VET students and learners was 

developed to facilitate the gaining of new skills. A skills benchmarking model in form of local and 

transnational competitions helps to assess and compare the skills of VET students and learners from 

different countries learning the same module.  

The Methodology  

The base for the development of the WirelessUP! Training Module were the “Recommendations for 

local implementation of smart systems in VET for industry 4.0”. The aim of the Recommendations is 

to provide a baseline for implementing an educational framework of the Wireless-UP! training 

module. The methodology helps understanding current and future labour market demands, how it 

will shape both the need to reskill the current workforce and vocational training for young people and 

helps to formulate skills development in the electrotechnical sector. 

At the desk research project partners have used a variety of secondary data from internal sources, the 

internet, libraries, associations, government agencies, published reports as well as national and EU 

strategies. The desk research included a socio-economic base of each partner country (Croatia, Czech 

Republic, Germany, Slovenia and Turkey), an overview of the national VET system of partner countries 

and a definition of a best practice example in VET electrotechnical sector in each partners’ institution. 

The research has brought into light similarities and differences of the VET system and current status 

in partner countries and especially in electrotechnical sector. Furthermore, good practice examples 

showed how factors of supporting innovation or fostering and enhancing competences can improve 

VET in electrotechnical sector. 

Besides the desk research, partners have conducted interviews with relevant SMEs and Industry 

representatives in the electrotechnical sector. The 14 interviews collected in partner countries provide 

data for understanding the needs of employers, their status and goals toward Industry 4.0 principles 

as well as recommendations for changes in the VET electrotechnical sector. The conclusions of the 

questionnaire analysis are that the companies and employees are still not fully implementing or are 

not prepared to fully implement the Industry 4.0 principles. The companies are lacking qualified 

workforce with up-to-date skills and competences. A more specific and practical education in technical 

and vocational schools needs to bridge the gap between real sector needs and VET students as future 

workers. Up-to-date VET education can enable the employers to directly engage workers in the 

process without the expensive and time-wasting need for prior in-house training. At the same time 

VET students can significantly increase employment opportunities.  

The third step in the development of the Recommendations was the identification of the present VET 

programs in which the new Wireless-UP! Training Module could be implemented. Following a defined 

methodology, the partners have identified altogether 28 occupations and 39 courses/subjects within 

 
3 https://www.entrepreneur.com/article/234541 
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the occupations in five partner countries which are suitable for implementing the new Wireless-UP! 

Training Module. The Recommendations offer a detailed description of the level, duration and key 

competences of identified qualifications and for each qualification the level and learning outcomes of 

identified subjects.  

The Wireless-UP! Training Module is designed to be implemented in every European VET educational 

system and is: 

• modular as it allows learners to choose from 3 different modules which suite their needs and 

preferences; 

• adoptable in workload to learners’ needs according if the provision is made by a VET school 

or adult VET institution; 

• designed to foster mobility between different training institutions and learning contexts due 

to the involvement of European instruments of transparency, namely EQF, ESVET and ESCO.  

The Wireless-UP! Training Module is the first step in closing the gap between the present VET 

electrotechnical offer and the needs of Industry 4.0. It gives VET students the possibility to acquire 

relevant competences in wireless technologies, sensors and actuators. The project followed the 

conclusion of the CEDEFOP study stating that “remaining competitive in the global market requires 

consistent investment in higher-order ICT skills and their integration within education curricula as a 

key competence, since they are likely to become the norm in a wide(r) set of future jobs.”4 More 

specifically, the Wireless-UP! module implements simple mesh networks as a part of Internet of Things 

(IoT). The Wireless-UP! Module is made of three parts:  

1. Internet of Things: Sensing and Actuator Devices 

2. Connecting Devices to IoT via Wireless Mesh Networks  

3. Implementing Wireless Technologies in Automation Systems 

The duration of the module is 45 school hours which equal three ECVET credit points. The Module 

provides learners with the competencies to understand operation and function of IoT sensors and 

actuators, radio frequency (RF) and serial peripheral protocol (SPI) communication modules; to 

understand IoT value chain structure (device, data cloud), application areas and technologies involved;  

to explore and learn about the IoT with the help of preparing projects designed for wireless 

technology; to install, program, test and adjust various wireless modules and devices into the 

functional smart system and finally to connect functional smart systems with smart devices via cloud 

services. 

The Wirelesss-UP! Module is accompanied by the Wireless-UP! Toolkit offering both theoretical 

description and practical exercises for VET learners and students. The practical exercises are design in 

form of projects using IQRF, Arduino MKR1000 and RaspberryPi which support the theoretical part. 

Theoretical content and practical exercises are also available at Moodle platform as e-learning 

materials.  

In addition to the Wireless-UP! Module, the Wireless-UP! Trainers Guidebook supports trainers and 

teachers in the development of effective training as well as in the development of transversal 

 
4 Insights into skill shortages and skill mismatch, CEDFOP, 2018, p.62. 



competences along with the professional ones. It offers a range of instructional cards as a series of 

methods and exercises for the capitalisation of professional and transversal competences, mainly 

creativity, communication and commitment and sustainability.  

In order to test and exploit the results of the project, project partners have organised pilots of the 

Wireless-UP! Module and train the trainer events. At the training events more than 40 teachers, 

trainers and mentors have participated, whereas more than 100 VET students have participated in the 

piloting in the 4 VET schools. In order to assess and compare the acquired skills, partners introduced 

local and transnational competition as a form of benchmarking. Competitions offer a wide range of 

potential benefits. They help the participants to develop technical and soft skills that are crucial for 

their career progression. Confidence, self-reflection together with the skills of time management and 

communication are one of the core transversal skills VET students have to acquire.   

Conclusion 

Industry 4.0 as a “manufacturing revolution will increase productivity, shift economics, foster 

industrial growth, and modify the profile of the workforce—ultimately changing the competitiveness 

of companies and regions.”5 However, the analysis and survey conducted during this project has 

shown that employers, as well as national VET systems, are still not prepared to implement the 

principles and technologies of Industry 4.0. With the Wireless-UP! project VET schools from Croatia, 

Slovenia, Germany, Czech Republic and Turkey are investing effort into modernizing VET offer in the 

sector of electrotechnics. After extensive development of a training module, accompanied by a toolkit, 

trainers’ guidebook and recommendations for implementation, VET schools have performed piloting 

and train the trainers events. With participation of more than 100 VET students and 40 teachers and 

trainers, the project gained interest in the VET peers’ audience in the partner countries. The developed 

module will be implemented in the regular vocational education partner schools.  

 
5 https://www.bcg.com/capabilities/operations/embracing-industry-4.0-rediscovering-growth.aspx 
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