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Basic InformationAbstract

 Purpose of immersive technology use in TVET: 

 Acquisition of professional competencies

 Acquisition of social competencies

 Use of assistance systems

 Sector: Chemical industry

 Course / subject area: Chemical technician

 Type of training: Formal training in the context of initial and 
continuing VET

 Funding program: Erasmus Plus

 Start date: 2018 End date: 2021

The Augmented Reality (AR) training application offers 
guided training to acquire and improve learners’ 
professional competencies during the early phase of 
vocational training. It supports learners in actual work tasks 
through provision of remote support in the form of 
audiovisual instructions from experts. 

The AR remote training application can be easily integrated 
during workplace-based training, e. g. in a chemical 
(training) plant. The provision of real-time support during 
practical training contributes to effective learning and 
fosters collaboration and communication between the 
involved actors. 
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Educational Concept

Learning contents & outcomes

The Augmented Reality (AR) training application enables real-
time and remotely guided training to improve learners’ 
professional competencies during the early phase of VET.

The AR application is used to enable effective learning 
processes in various tasks that are commonly executed in 
chemical plants, such as operation and maintenance. In 
particular, AR-enhanced training is suitable to guide learners 
through a sequence of rather complex work tasks.

The remote training approach helps to achieve the following 
learning goals: 

 Develop learner’s practical know-how

 Strengthen learners’ communication and collaboration 
skills 

 Introduce learners to the use of new technologies at the 
workplace

The AR application was developed in the context of the new 
elective module ‘digitalization and networked production’ in 
the vocational training of chemical technicians in Germany. 

Educational setting 

The application has been designed for work-based learning:

 The target group of this project are chemical technician 
apprentices. 

 The training is usually organized in groups to offer a 
collaborative learning experience. 

 Task-based learning forms the foundation for the 
application. Learners are remotely supported by 
instructors while carrying out work tasks in a chemical 
training plant. 

 Teachers/trainers provide orientation on the use of AR 
glasses and guide learners through work tasks by 
providing instructions and support if needed, thus 
evaluating learners’ performance in real-time. 

 Optionally, more experienced apprentices can take over 
the role of instructors (learning by teaching approach)  
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Technical Setup

Hardware

 AR Glasses (Microsoft HoloLens 1) 

 Microsoft Dynamics 365 Remote Assist App

 Laptop/PC/Smartphone incl. Microsoft Teams

 Headphones (optional to enhance communication and 
reduce ambient noise)

Motion tracking and interaction 

 The sensors in the AR glasses track users’ translational 
movements (6 Degrees of Freedom). 

 An integrated camera locates objects in its field of vision 
and uses the information to project 3D images on them. 

 While the learner uses the application, the instructor can 
give audio-visual instructions in real time in the set-up 
video stream. The use of holograms (e. g. arrows) can help 
to draw the learners’ attention e. g. to specific objects for 
performing specific tasks (assistance systems). 

 Users can alter hologram icons and annotations by 
pointing on them, thus simulating to touch these objects.
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Benefits of Use in TVET Lessons Learned

The use of AR provides efficient and flexible support for 
practical training 

A no-code approach has proven successful to ensure the 
effective implementation of AR in TVET. Rather than fully 
simulating the training environment which would require the 
writing of custom code, the use of the remote assistance 
application allows to flexibly blend digital information such as 
graphics, audio and other virtual enhancements with the real 
world to provide additional information about the situation at 
hand. For example, simple holograms can be used to point on 
physical objects and guide the correct execution of work tasks. 

The AR application fosters collaboration and communication

While enabling real-time support, the use of the remote 
training application fosters collaboration and communication 
between the instructor and learners. 
Optionally, more experienced apprentices can provide 
guidance to their peers via AR. This  may also contribute to 
their own understanding of the task at hand and strengthen 
their communication skills. Recorded sessions can also be used 
as learning materials by other learners. 

Health and safety regulations must be taken into account

AR is ideal for low-risk tasks, such as maintenance and assembly 
work. However, the AR application must not be used in explosion 
zone protected areas in chemical plants. 

The use of AR requires a suitable educational concept 

AR applications should only be used where they create a benefit.  
It must be determined beforehand, which training situations  are 
suited for AR use. This may be the case, if technical knowledge is 
to be imparted step-by-step or if there is the need for real time 
support in situations with a physical distance between learners 
and instructors.

AR learning scenario must be aligned with the training schedule 

Theoretical knowledge, e. g. about the functioning of the 
respective technical systems and parts must be imparted 
beforehand. Furthermore, evaluation and feedback (before, 
during and after use) are important to ensure the achievement of
learning goals. 



Implemented by with support of and sponsored by
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The Bridging Innovation and Learning in TVET (BILT) 
project provides TVET stakeholders with a platform for 
exchange and supports them to address current 
challenges in TVET systems, which arise due to 
technological, social, environmental, and workplace 
changes. Within BILT, the overarching theme is New 
Qualifications and Competencies in TVET, which is 
supported by four focus themes in the context of TVET:

• Digitalization 

• Greening 

• Entrepreneurship

• Migration

Through regular knowledge exchange, thematic project 
activities, and expert working groups BILT leverages the 
existing mechanism of the UNEVOC Network to offer 
opportunities for collaboration and peer learning in 

Europe, Africa, and Asia and the Pacific. The project 
complements national developments to explore and 
support innovative, market-oriented and attractive 
modes of learning and cooperation in TVET. 

The results of ongoing activities are accessible on BILT’s 
web page. 

The BILT project is carried out in collaboration with 
UNEVOC Network members, coordinated by UNESCO-
UNEVOC with support of the German Federal Institute for 
Vocational Education and Training (BIBB), and sponsored 
by the German Federal Ministry of Education and 
Research (BMBF).

For more information, please visit 
www.unevoc.unesco.org/bilt

or contact us at unevoc.bilt@unesco.org
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BIBB International Roadshow
Digital Media in TVET

Initiated by the Federal Institute for Vocational 
Education and Training in Germany (BIBB), the 
Roadshow aims to show the potential of digital 
applications and technologies for teaching and 
learning in Technical Vocational Education and Training 
to make learning more flexible and enhance the 
quality and attractiveness of TVET. 

The format builds on the German Roadshow ‘Digital 
Media in TVET’, which has been successfully 
implemented and conducted by the Federal Ministry 
of Education and Research in Germany (BMBF) in 
cooperation with BIBB since 2016. 

More information: 
https://www.bibb.de/en/147504.php

https://www.bibb.de/en/147504.php
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About SBG Dresden Contact & Further References

SBG Dresden is an inter-company training center for the 
chemical and pharmaceutical industry. The non-for-profit 
organization focuses on the provision of initial and continuing 
vocational education and training in the fields of 
chemistry/pharmacy and painting trade. In relation to the 
German dual VET system, the centre provides practical 
training additional to that received at work, as opposed to 
the more theoretical off-job component which is provided by 
a vocational school. The aim is to provide relevant practical 
know-how (Handlungswissen) along with critical thinking 
skills relevant to practical tasks.

As coordinator and partner in transnational projects, SBG 
Dresden develops, tests and evaluates modern technologies 
like Augmented and Virtual Reality for vocational training 
practice. 

Contact

 Jens Hofmann
Program manager for digital learning technologies
SBG Dresden
j.hofmann@sbgdd.de

Further references 

 Demo video: 
AR remote training

 Website SBG Dresden: 
https://www.sbg-dresden.de/aktuelles/projekte/digi4vet

 Lester, S. / Hofmann, J. (2020): Some pedagogical
observations on using augmented reality in a vocational
practicum. British Journal of Educational Technology 
51(3). 645-656. https://doi.org/10.1111/bjet.12901

mailto:j.hofmann@sbgdd.de
https://www.youtube.com/watch?v=yLM3d8-uqJc&t=4s
https://www.sbg-dresden.de/aktuelles/projekte/digi4vet
https://doi.org/10.1111/bjet.12901

