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Disclaimer 

This document contains material, which is copyright of certain ICT-INEX consortium 

parties and may not be reproduced or copied without permission. The information 

contained in this document is the proprietary confidential information of certain 

ICT-INEX consortium parties and may not be disclosed except in accordance with 

the consortium agreement. 

The commercial use of any information in this document may require a licence from 

the proprietor of that information. 

Neither the ICT-INEX consortium as a whole, nor any certain party of the ICT-INEX 

consortium warrant that the information contained in this document is capable of 

use, or that use of the information is free from risk, and accept no liability for loss 

or damage suffered by any person using the information. 
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Glossary 

ICT Information and Communication Technologies 

NEET A person “not in employment, education or training”. The 

ICT-INEX project decided to only analyse young NEETs for 

the project. (up to 29 years). 

VR Virtual reality 

AR Augmented reality 

ETS Euro Truck Simulator 

 

 



Deliverable IO7: Coherent, innovative ICT-based professional driver training model taking into account 
the needs of 3 selected disadvantaged groups and recommendations for legal changes on national and 
EU level 

ICT-INEX Project Page 8 of 46 
 

Executive Summary  

The goal of IO7 was to develop a coherent, innovative ICT-based professional driver 

training model taking into account the needs of 3 selected disadvantaged groups 

and recommendations for legal changes on national and EU level. 

The project goals were designed according to the following steps:  

 analysis of the results O1-O6 and identification of the key factors to ensure a 

PD candidate training model, 

 preparation of the foundations for a coherent model for conducting, 

innovative ICT-based professional driver training in the transport industry, 

 development of model variability, depending on organizational and financial 

capabilities of the training companies 

 redefinition of the PD candidate training model combined with tests of each 

components and analyzes on their interpenetration, 

 analysis of the effectiveness of the prepared driver-targeted work scenarios, 

 development of the profile of competence of instructors, master-drivers and 

training management system enabling the combination of different methods 

and training tools, 

 preparation of the innovative ICT-based coherent professional driver training 

model proposal, 

 execution of the tests of the proposed PD candidate training model, taking 

various conditions into account, 

 consultation of the proposed training model forms with external stakeholders, 

 empirical verification of the proposed training model, 

 execution of the tests of the verified training model 

 implementation of the final PD candidate training model version, 

 preparation of a manual describing the application of the final model of 

innovative ICT-based coherent professional driver training, 

 development of the legal recommendations on national and EU level, aiming 

to broaden the efficient use of innovative ICT training tools and techniques 

based on the proposed model and its development. 
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1. Introduction  

1.1 The ICT-INEX project 

The goal of the project was to increase the availability and effectiveness of training 

for professional drivers by using modern ICT, taking into account the needs of 

selected disadvantaged groups on the labor market by analyzing their needs, 

barriers and available solutions, and developing a coherent model of conducting 

training for professional drivers for the transport industry using innovative ICT-

based solutions and recommendations for changes in national and community 

legislation. 

This goal was specifically oriented towards specific disadvantaged target groups on 

the labour market such as young unemployed (up to the age of 29 years) described 

under the term ‘NEET’ (Not in Employment, Education or Training), older 

unemployed (aged 50), especially when facing periods of long-term unemployment 

and migrants stemming from outside the EU. 

1.2 Work package description 

In IO7 we gather, all the  information collected throughout the project about the 

needs, barriers and experiences of the representatives of its target groups, training 

programs, the characteristics of using different ICT-based driver training tools 

together and cooperation models. Based on this set of information as well as pilot 

outcomes we propose a coherent, ICT-based training model that responds to the 

real needs and capabilities of potential professional drivers coming from the 3 

target groups. Having in mind both their interest and the interest of driver training 

centres, we also took into account the adaptability of the elements of the model to 

the trainee perception skills, financial capabilites of a training centre,  the amount 

of time needed to be spent for the training, language proficiency needed to take 

advantage of a specific training tool etc.) and transport companies. The model also 

considers the differences in the approach between the Partner countries, as well as 

its economic, legal and social background.  This holistic approach allows us to 

present unique recommendations for the efficient introduction of an driver training 

combining different novel, ICT-based training tools.  Therefore, this report is also a 

handbook describing the use of the final model of training candidates for 

professional drivers in the transport industry using the latest ICT solutions. 

1.3 Deliverable structure 

Chapter 2 of the following IO7 report begins with a description of key factors for the 

coherence of the driver vocational training model. This chapter summarizes the 

driver training tools that were analyzed in this project and also explains what a 

coherent driver training model means. 

Chapter 3 discusses the impact of infrastructure and resources on implementing a 

consistent ICT-based training model. 
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Chapter 4 provides a detailed description of a coherent driver training model, the 

stages of the driver training program and its goals. There is also a summary on 

what requirements the training model must meet to be considered effective. 

Furthermore, the tools (mainly ICTtools) used for theoretical and practical training 

are classified. Requirements for combining training tools are described as well, in 

order to maximize the transfer of knowledge, skills and user experience (e.g. taking 

into account the level of commitment generated by a given tool, fatigue, simulation 

sickness). 

Chapter 5 provides recommendations for the implementation of training using many 

ICT tools. The results collected by CARGO, ITS and TTS during pilot studies / 

implementations in IO3 and IO4, which combined the use of various ICT tools, is 

discussed. 

Chapter 6 is devoted to discussing instructor competence profiles, master-drivers 

(persons presenting the standard conduct of drivers) and training management 

systems that combine different training methods and tools. 
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2.  Key factors for the cohesion of the professional 

driver training model 

2.1 Summary of driver training tools analyzed in the ICT-INEX 

project  

The most commonly used forms of ICT-based professional driver training  include 

e-learning or computer-based training (CBT) and simulator-based training 

(SBT). Such training methods in one form or another are present in all Partner 

countries of the ICT-INEX project, as well as in other EU Member States, reflecting 

the legal capabilities provided by the Directive 2003/59/EC [3]. Newer and more 

innovative technologies, such as augmented reality, virtual reality or 

gamification have gathered more and more attention in the vocational education 

sector and have been largely made available for use. However, it still has to be 

verified whether and in what form and extent they can be incorporated in the driver 

training and how to implement them for the sake of increasing the educational 

efficiency. Additionally, these tools have not yet been legally acknowledged by 

neither the Project Partner countries, nor the EU itself, as full-fledged means of 

driver training, sometimes capable of replacing the elements of today’s ‘traditional’ 

curricula. This means that even though there has already been a handful of 

implementations of these tools in the driver training programmes, there is still a 

strong need to provide guidance in introducing them officially and based on best 

learning outcomes principle. 

The ICT-INEX project was initiated to address the abovementioned needs. During 

the project, we analyzed the use of the following ICT-based technologies in 

professional driver training:  

- Virtual Reality 

- VR devices for consoles and PCs (high-class goggles), 

- mobile VR sets (low class goggles), 

- dedicated e-learning platforms using gamification rules, 

- simulators, 

- high class, 

- low class, 

- master-driving. 

While ICT-based tools such as driving simulators or e-learning are understandable 

concepts, it is necessary to explain what master-driving is. The concept of master-

driving determines the pattern that forpeople participating in training, there can be 

a person acting as a “master driver”, i.e. the person leading the training who is a 



Deliverable IO7: Coherent, innovative ICT-based professional driver training model taking into account 
the needs of 3 selected disadvantaged groups and recommendations for legal changes on national and 
EU level 

ICT-INEX Project Page 12 of 46 
 

role model. This person has exemplary skills that he/she presents and which should 

be followed by training participants. For example, a model driver-trainer should 

have skills combining safe and economical driving. If we want to define information 

technology with this concept, then it should include a program forcing driving 

improvement. A good example is the use of appropriate simulator software. During 

the training , the trainee drives a virtually defined section of the road. After the 

lesson is completed, the results are summarized and the min. The minimum fuel 

consumption is analyzed. After discussing the effects, another drive is made in 

which the emphasis is put on improving the effects. 

2.2 What is a coherent professional driver training model?  

The basic feature of the uniform model of an ICT-based professional driver training 

is its coherence. This means that this model, aiming at the increase of the training 

efficiency, should combine various ICT tools in a way that makes it possible. 

However, the introduction of the innovative ICT technologies should not be treated 

as a goal in itself, as these technologies should predominantly complement the 

professional driver training to the extent which contributes for the engagement and 

immersion in the training. The overall replacement of the currently used training 

technigues with the innovative ICT-based ones should be carefully examined in 

order tos make sure that this does not create deficiencies in the flow of knowledge 

and the acquisition of skills. Below are described the aspects that ICT-INEX 

examined during the creation of the coherent model that we propose. 

At present, e-learning tools and driving simulators are mainly used for training 

professional drivers. E-learning platforms, created in the form of databases with 

information necessary for the target group meet the needs of learners for 

theoretical exams. In turn, driving simulators, thanks to the appropriate 

parameters, allow for the evaluation of driving skills in quasi-realistic conditions, 

reproducing potential dangerous road situations. 

In each country, the requirements for the performance of high-end driving 

simulators are regulated by the national regulations, which transpose into the 

provisions of Directive 2003/59 EC of the European Parliament and of the Council 

on 15 July 2013 [3]. The directive apply to professional bus/coach drivers and 

lorries with a permissible total weight exceeding 3.5 tonnes, i.e. simulators in the 

categories C1, C1 + E, C and C + E or D1, D1 + E , D and D + E driving licenses.  

Both methods of training professional drivers bypass the aspects related to the 

need to implement the daily hours of use of the vehicle. The development of ICT 

allows you to design tools that effectively combine the advantages of current 

training and methods, and respond to their shortcomings by providing methods that 

allow you to acquire specific knowledge and skills in a practical way in a virtual 

environment, while maintaining low purchase and use costs. 
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Such methods include virtual reality. Accessibility, high degree of realism and 

image quality is able to increase the mobility of the practical part of training 

professional drivers, including primarily driving in special conditions and additional 

training sessions. Virtual reality can also be used in training related to teaching 

practical skills not directly related to driving, such as proper load securing, optimal 

load distribution in the vehicle's semi-trailer / trailer, tachograph operation and 

others. This technology will allow learning and performing specific tasks without the 

need for physically accessing the vehicle. 

A coherent training model should also take into account the implementation of so-

called "gamification" mechanisms (entertainment-inducing mechanisms aiming to 

involve people in the game). The implementation of these mechanisms allows to 

model the behavior of people in non-game situations. According to the concept of 

gamification, by creating a number of mechanisms, it is possible for people 

performing a given task to evoke positive feelings, even when this task seems 

routine and uninteresting. To this end, the following game elements could be 

introduced as parts of the training tools: 

 division of the task into smaller subtasks together with setting goals for 

individual stages 

 awarding points and virtual rewards depending on the effectiveness of the 

task / stage according to the set criteria 

 creating a hierarchy of advancement in the form of a progress bar / levels, 

 introducing elements of competition between players or division into 

cooperating teams.  

2.3 Requirements for the driving schools  

When introducing ICT-based training tools into the training programme the driving 

centres, in addition to the existing equipment regulated by the national regulations 

(in Poland by the Regulation of the Minister of Infrastructure and Construction of 

March 4th 2016 on the training of applicants for driving licenses, instructors and 

lecturers [5]) must take into account the necessity of investing. The following list 

present the recommended elements of the new training  infrastructure with regard 

to each ICT-based training tool: 

1. Training rooms with an appropriate number of e-learning training positions 

including: 

a. computer / laptop, 

b. peripheral devices, 

c. access to the internet. 

2. Training rooms with the appropriate number of training stands enabling the 

VR-based training: 

a. a desktop computer or a laptop of high computional efficiency, 
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b. a monitor, 

c. virtual reality goggles, 

d. driver's seat, 

e. a set of instruments for simulating the driver's position in the cabin, 

including: steering wheel, gear lever, pedals (if recreating driving) 

3.  A low-class simulator containing: 

a. desktop or mobile computer, 

b. the driver's seat with a choice of manual or automatic gearbox 

operation, 

c. the base of the driver's seat enabling longitudinal and transverse 

movements (optional), 

d. projectors projecting the image covering the driver's field of vision. 

4. A high-class truck and / or a bus simulator including: 

a. the cabin of a real truck, 

b. automatic and manual gearbox, 

c. projection system in appropriate resolution, 

d. a physical tachograph with the option of replacing the card and 

generating errors and readings, 

e. at least 5 channel sound system with the ability to change the balance 

for each of the speakers separately, 

f. main desktop (vehicle clocks) 

g. system of platform movement of the entire cockpit with 6 degrees of 

freedom 

h. braking system based on the measurement of pneumatic pressure 

generated on the brake pedal, 

i. the ability to set the angle of view in the side mirrors directly from the 

driver's position, 

j. an independent air conditioning system inside the simulator's cockpit 

integrated with the air vents control system of the reflected vehicle, 

k. instructor position with the steering wheel equipped with a load 

generating system 

l. inside the cockpit 2 independent cameras monitoring driver behavior, 

m. the ability to change the information displayed on the dashboard 

directly using the buttons located on the steering wheel 

n. instructor station with 6 screens displaying the following information or 

views: 

i. preview of driver behavior in the cabin, 

ii. simulation view on the windshield, 

iii. simulation view on the left and right side windows, 

iv. view of the current road situation and the city map, 

v. isometric view with the ability to change the angle of view 

of the vehicle driven by the trainee. 
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o. software with the ability to generate weather conditions, season and 

day including: 

i. sunny weather, 

ii. day/night, sunrise and sunset, 

iii. fog, 

iv. rain , 

v. wind with modifiable force,  

vi. winter conditions (including snowfall). 

It should be noted that the information contained in section 4 of this list is in 

accordance with national regulations in Poland. In other partner countries, these 

regulations are worded differently (e.g. simulators with 3 degrees of freedom are 

allowed).  

The above-mentioned elements of driving school equipment will allow the maximum 

possible way at the current level of development and available technologies for the 

professional preparation of candidates for drivers. These are the elements thanks to 

which one can familiarize the future driver with various situations that may occur 

during the performance of work, including extreme conditions. 

2.4 Requirements for the trainees  

Virtual training programmes should take into account factors that can affect the 

training process and reduce its effectiveness. It should be borne in mind that ICT-

based training requires both students and instructors to have specific technical 

skills that they may not possess. An important factor here is age and the resulting 

knowledge of using ICT tools. 

Training - its duration and form should be adapted to the age of the participant in 

the course. For older trainees, it should be taken into account that they often lack 

experience with modern technologies and VR. The results of the piloting activities 

conducted in our project reveal that there are significantly more 50+ years old who 

have never experienced VR, compared to the group of young trainees. These 

drivers should be given very thorough instructions before riding to reduce anxiety 

and stress associated with the novelty of this solution. As the research shows, the 

control of driver’s anxiety and mood is a key for maintaing the well-being during 

the ICT-based training. Detailed and, if necessary, repeated information will also 

allow for better assimilation of information. 

For older people, special attention should be given to the possibility of simulator or 

simulation sickness, as this is a high-risk group. It is their real-life driving 

experience (alongside the deeply rooted, real-life perception of motion) which 

strenghtens the symptoms. Simulation sickness can occur when using virtual 

reality, simulator sickness occurs in the case of training in a driving simulator. They 

can interfere with the reliability of measurement, interfere with the effectiveness of 
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training, and also be a source of stress for people performing tasks in a virtual 

environment. It should be compulsory for all the trainees to undergo the VR 

adaptation process before proceeding with the actual training. It allows  to identify 

individuals who are most affected by the sickness, giving a trainer a decisive 

feedback on choosing a different form of training. The adaptation includes at least 

one simulator driving session to familiarize the driver with the driving environment, 

the vehicle and the ICT-based tool, such as virtual reality goggles. People who are 

susceptible to motion sickness, according to some studies, may also feel the 

symptoms of the sickness more strongly. Therefore, it is a contraindication to 

participation in training using ICT tools. Similarly to adaptation, during the training 

you should constantly monitor the  state of trainee’s well-being. Young people are 

in general less susceptible to the risks of simulation sickness, but their condition 

should also be constantly monitored.  

2.5 Key trainee prerequisites – list  

Based on the pilot research and results presented in the ICT-INEX project and the 

results presented in the IO3-IO6 reports, as well as the analysis of the topic in 

sections 2.3 and 2.4 of this report, we conclude that the key trainee prerequisites 

for a coherent model of ICT-based training professional drivers are: 

- age of training participants, 

- knowledge of ICT and technical skills, usually having a strong correlation with 

the age of the trainee, 

- susceptibility to simulation, simulator and motion sickness. 

 

Key trainee prerequisites for each target groups: 

 

As for the NEET group, the susceptibility to simulation, simulator and motion 

sickness should be taken as the priority. 

 

50+ group, being the most vulnerable group, should be very carefully assessed 

with regard to the knowledge of ICT and technical skills as well as the susceptibility 

to simulation/simulator/motion sickness. Additionally, due to the possible, strong 

individual differences in cognitive functioning, it is recommended to take into 

account the age of the individual trainees and respond to it with the individual 

training scheme. 

 

Migrant group is possibly the most diverse one, as it may include both young, 

middle-aged and 50+ individuals of different knowledge of ICT and different 

susceptibility to the simulation sickness. Therefore, we recommend to carefully 

identify individual limitations of each migrant trainee. 

 

These prerequisites should be taken into account as a starting point for the 

introduction of ICT-based training to each individual trainee, keeping in my mind 

that the inappropriate assignment of training method may lead to a decrease in the 
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transfer of knowledge & skills. Additionally, it may leave a trainee discouraged to 

further use the ICT-based tools. 

-  
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3.  The influence of infrastructure and resources on 

the introduction of a coherent ICT-based training 

model 

The analysis and research carried out in the project regarding the use of VR in 

driver training reveals that the most commonly used, most versatile and the most 

efficient innovative ICT-based driver training tool at the moment are high-class 

goggles (also called HMD - Head Mounted Display). However, the decision about 

which device to use for training may be unclear. It all depends on the topic and 

purpose of the training. Computer-compatible devices (high-end goggles) are 

associated with higher purchase costs, but provide better quality. On the other 

hand, smartphone-based goggles  (low class) are mobile, i.e. do not require 

connection to a computer, but they are not able to create such a high-quality image 

of the environment due to a limited computing power, also providing limited 

operational capabilities (lack of high-fidelity controller). The quality depends on the 

phone that will be used as the display, but it is always lower than the one observed 

in PC-dedicated devices. 

As of today, virtual reality technologies, in particular high-class goggles, have been 

used primarily to train the modeling of safe driving habits, especially for young 

drivers. VR-based training programmes are effective in improving the inexperienced 

drivers' ability to predict road traffic hazards and to prepare for driving in 

real traffic. They are also useful for training professional drivers. The use of VR 

brings an unprecedented chance to introduce the new areas of professional driver 

training (the professional tasks not related to driving itself, yet being an inseparable 

part of the occupation) into the a practical training scheme. Additionally, it allows 

the driver training centres to introduce self-paced learning,  addressing the 

individual needs and maximizing the efficiency of the training process. From the 

training centre’s point of view, this allows to optimize trainer’s supervision 

efficiency, as the supervision in such scheme targets only the trainee being in a real 

need for help. It is predicted that soon special software will allow the drivers to 

participate in remote training sessions under the supervision of a driving instructor, 

providing a path for introducing distant learning schemes for practical training. 

Obviously, the primary use of VR in professional driver training is related to the 

driving itself and gives the opportunity to undergo the elements of practical 

training. 

With the help of VR, we can learn modeling behavior during the transfer of 

control in autonomous vehicles and examine the behavior of drivers in the field 

of transport psychology. Virtual reality is an effective tool for studying the behavior 
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of others and towards other road users, such as cyclists or pedestrians, as well as 

for training drivers of other professions, for example drivers of forklifts. The current 

deployments, such as ANET3601 (www.safertraffic.co.uk) also show that VR can be 

successfully used for raising the road hazard awareness and the empathy for 

vulnerable road users, such as cyclists and pedestrians, among the professional 

drivers.  

Low-class goggles are recommended for the projection of films made in 360° 

spherical video technology. Movies in this technology give the opportunity to 

increase the awareness of candidates for professional drivers in sensitive 

issues related to many aspects of driving, including e.g. road safety. As 

demonstrated by the pilot training carried out in the project, users positively assess 

the use of spherical films for education and definitely prefer this technology 

compared to traditional teaching methods, i.e. displaying videos on a flat 2D screen 

or ordinary theoretical schooling. Luckily, in this case the observed symptoms of 

simulation sickness are observed to much smaller extent, than in the case of 

independent VR sets and simulators. This is mostly due to the lack of necessity for 

making movements during the projection of educational and informational films, 

sickness. 

In summary, virtual reality technologies can be used for both theoretical and 

practical training, of which low-class goggles are more dedicated to getting 

familiarized with the theoretical knowledge as well as raising the road safety 

awareness. E-learning platforms, created in the form of databases encapsulated 

with an attractive graphical interface with data, information and multimedia files 

necessary for the target group, also meet the demand of learners for theoretical 

examinations. However, even the most valuable computer training will not fulfill its 

role if it is not tailored to the needs of the trainees or when the content is presented 

in a boring and monotonous way. E-learning trainings can be more interesting for 

trainees and at the same time valuable by implementing gamification elements into 

e-learning platforms. The use of gamification mechanisms in e-learning can result 

in many benefits related to increasing the motivation of students and increasing the 

level of commitment to tasks. 

In addition to high-class goggles which have great potential for a wide deployment, 

mainly practical tools such as driving simulators are dedicated to practical training. 

They create the ability to model and control various road situations while 

reducing the impact of disturbing factors and the repetition of the same conditions. 

Training on the simulator in accordance with current regulations is supposed to 

teach how to drive the vehicle, including the mechanical movement sensations 

 

1  www.safertraffic.co.uk 
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recreated by the simulator,  and improve trainee’s reactions  in dangerous road 

situations that he may encounter during work. The training program covers both 

standard and special conditions at different times of the day or weather. At this 

point, it should be noted that the realism of the driving environment and the 

realism of kinesthetic sensations (acceleration, braking, vehicle behavior under the 

influence of different weather conditions) on various surfaces can be obtained only 

on high-class driving simulators. Therefore, a high-class simulator cannot be 

replaced by other ICT tools, whichcan only play a complementary role. The full 

substitutability of a driving simulator with solutions based on virtual reality can only 

be talked about in the context of low-class simulators. 
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4.  Coherent training model in professional driver 

training 

4.1 Introduction - aims of the cohesion in driver training 

curricula 

The increasing availability of ICT for vocational training purposes together with the 

introduction of legal regulations at national and European level has been a stimulus 

for the development of  professional driver training market for several years. ICT 

technologies have enabled the implementation of the theoretical and practical parts 

of the training of professional drivers and candidates for professional drivers, and 

their use, both in Poland and in other European Union countries, has contributed to 

the development of training programmes based on dedicated e-learning platforms 

and driving simulators. ICTs provide cost-optimization measures associated with 

conducting the training, which is important for their popularization. 

However, it should be noted that, unfortunately, despite the development of the 

technology itself, without standardization activities in the field of training 

methodology, instructor competences and programmes training programme 

unification, it is impossible to further develop them assuring the improvement in 

the training quality. 

At the same time, over the past few years, innovative ICT technologies such as 

virtual and augmented reality have appeared on the market. Their  implementation 

will increase the availability of the teaching process, at the same time increasing 

the attractiveness of ICT-based training. An additional advantage from training 

centres’ point of view is also the is (a) low purchase and maintenance cost 

compared to currently used technologies, (b) possibility to change the training 

scheme to self-paced learning, leading to the increase of training efficiency and 

better targeting of the instructor’s guidance. 

The introduction of so many different ICT-based training tools (some of them being 

complementary, some of highly differing capabilities) must be addressed with their 

proper allocation to specific topics and activities in the scope of professional driver 

training. So far, the discussion circled among the issue of incorporating ICT-based 

tools into VET for professional drivers. Being supplied with new, more accessible 

and advanced ICT-based tools we should change the perspective going from “what 

tools to introduce” to “how to introduce them for the sake of maximing training 

efficiency and the learning outcomes”. 
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4.2 Stages of professional driver training  

A prerequisite for a person who wants to become a driver is to obtain a positive 

result of medical and psychological examinations. Then, the preparation for the 

driver's profession begins, consisting of several stages. 

First, the candidate needs to obtain C or D category driving licences. To do that, the 

following steps are required: 

 theoretical training in which a candidate is acquainted with traffic regulations, 

basic elements of vehicle construction, its equipment, service, and rules 

applicable during the exam, 

 practical training aimed at learning to drive a vehicle in real-life conditions, 

as well as learning how to perform necessary vehicle maneuvers. 

This stage ends with an exam at the traffic center, with its positive outcome 

resulting in obtaining a driving license document. The purpose of this stage is to 

obtain and confirm the basic skills of the driver to allow safe vehicle movement. 

In order to obtain the exact permit for entering the profession, the candidate needs 

to go through the so-called initial qualification. These classes significantly extend 

the knowledge of the future professional driver, enriching his/her skills with the 

following elements: 

 advanced training in economical and at the same time guided by timeliness 

of order execution, taking into account safety regulations, 

 application of regulations, including learning about social conditions related 

to road transport, 

 safety, service and logistics in the aspect of health, road traffic and the 

environment, 

 learning the rules governing the transport of goods. 

The trainings are both theoretical and practical. Their goal is to prepare for the 

profession allowing for professional performance. It is not only about the ability to 

drive a vehicle, but also to have knowledge about safe loading, securing the load, 

knowledge about working time and driving standards, the ability to behave in 

emergency and crisis situations and to provide first aid. 

Some EU countries (e.g. Austria, Finland, Germany, France) also offer professional 

driver training in the form of apprenticeship trainings that take longer and are more 

comprehensive than the CPC certificate. Within these apprenticeship programmes, 

there is usually an additional training part when it comes to the final driver exam 

(theoretical and practical) that has to be finished in order to receive the mandatory 

CPC certificate (confirmation in the drivers licence). 
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4.3 Requirements for an efficient driver training model  

When planning a training model, one must first determine the results one expects 

at its final stage. One can say that driver training is aimed at ensuring that the 

person completing the training has the required knowledge necessary for the 

efficient performance on today's labor markets. This should be particularly taken 

into account at the design stage of the model, which is to provide knowledge and 

skills, positively shape the future driver, but also is to be positively received by the 

trainee. 

 

The person completing the professional driver training should have the skills and be 

able to put into practice:  

 rules for safe driving, 

 rules for the proper use of the vehicle, 

 optimal loading rules, 

 legal regulations on driving hours and rest periods. 

All of the above should be the result of the driver training. For this to happen, the 

training model should be embedded in reality as close as possible to the future 

professional conditions of training participants. The model should also include 

elements of engaging participants in the training process so that they feel 

motivated to put the acquired knowledge into practice. 

In addition to the above, the Finnish experiences show that the driver training 

efficiency is also strongly combined with the student's understanding of the 

teaching content. As a large share of the candidates for professional drivers across 

the UE are immigrants filling the unprecedented shortage in the industry (IRU 

estimates that every fifth driver position is left unfilled2), whose mother tongue is 

other than of the country’s they go through the training, the supportive language 

education should also be included in the efficient training model. It can be 

implemented either technically (by simulation-based guides to ensure 

understanding of the subject) or by a trainer (e.g. a Finnish trainer ensures 

knowledge of the student's transport vocabulary). This avoids ineffective lessons 

and disqualifications in driving examinations.  

When it comes to quality standards for professional driver training, the choice of 

training design and training methods should reflect the learning outcomes approach 

(defining required competences, skills and knowledge) as described within the 

 

2  https://www.iru.org/resources/newsroom/fifth-driver-positions-unfilled-european-

road-transport-sector 

https://www.iru.org/resources/newsroom/fifth-driver-positions-unfilled-european-road-transport-sector
https://www.iru.org/resources/newsroom/fifth-driver-positions-unfilled-european-road-transport-sector
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European Qualification Framework (EQF)3 and the specific needs of the target 

group. Training methods are very important, since besides the trainer it depends 

very much on the methods used how issues taught are understood by the drivers. 

It would also be helpful to develop assessment and validation criteria to proof if an 

expected learning outcome has been achieved by the driver training. Furthermore, 

a self-assessment tool could be developed so drivers could assess what knowledge, 

skills and competences they already possess and what is still missing in order to 

decide the right kind of training.  

4.4 Tools used for theoretical driver training 

Effective ICT-based tools used for theoretical training of professional drivers 

include: 

- e-learning platforms and other e-learning schemes implementing 

gamification mechanisms, 

- virtual reality: 

o low-class goggles, 

o high-class goggles. 

Theoretical training uses e-learning as a method which purpose is to transfer 

knowledge, verify acquired information and implement active participation in the 

teaching process. It is used throughout the entire training process. 

 

The tools used to implement e-learning are: 

1. electronic mail for communication between the teacher and the student, 

2. an IT system creating an administrative environment allowing management 

of the training process, 

3. a part of the IT system allowing the creation of training materials, 

4. a part of the IT system creating access to the training module for the student 

presenting substantive knowledge, 

5. a part of the IT system allowing the trainee to perform verification tasks, 

6. a part of the IT system monitoring progress of teaching (activity reports, 

results reports). 

The second tool is virtual reality. Goggles (HMDs) are the basic method for 

generating virtual reality. These devices allow to generate the image with an 

average angular size of 100º while tracking the user's head movements for a full 

angle, generate surround sound depending on the location of its sources in space, 

 

3  The European Qualifications Framework (EQF) is a common European reference 

framework whose purpose is to make qualifications more readable and understandable 

across different countries and systems.  
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as well as imitate the depth of the image and the feeling of space by transmitting a 

dedicated image for each eye separately. The VR goggles allow for making a great 

leap between theoretical and practical training. Being a measure for generating a 

‘hands-on’ experience, they provide the capability to transform the hitherto 

theoretical training areas into practical training activities, turning the transfer of 

theoretical knowledge in the transfer of the actual skills. It is especially worth using 

VR to conduct the training aimed at the topics related to the duties of a professional 

driver other than driving a vehicle, such as: tachograph service,  minor vehicle 

repair work, vehicle maintenance, cargo loading and unloading, securing the cargo, 

behavior towards passengers on board the bus, etc. 

Keeping road safety as the priority, the VR tools can also help in raising the hazard 

awareness for the future operators of heavy duty vehicles. The already existing 

training schemes successfully prove that the implementation of the VR-based 

projections which show the perspective of other road users, mainly cyclists and 

pedestrians, may lead to a greater empathy while on the road. This shows that the 

Virtual Reality can be used from the very beginning of the training process.  

4.5 Tools used for practical driver training  

Effective ICT tools used for practical training of professional drivers include:  

- driving simulators: 

o low-end, 

o high-end, 

- virtual reality: 

o high-class goggles. 

In addition, the practical classes using the abovementioned tools should include: 

1. an IT system used for planning classes, 

2. a part of the system enabling the transmission of information on the dates of 

scheduled activities, 

3. an IT system supporting the low-end simulator used to develop positive 

reactions of the trainee in a diverse simulation environment,  

goal: obtaining correct reactions in the event of a real threat, 

4. an IT system supporting the high-end simulator, purpose: as above when 

using an enriched virtual environment, 

5. a computer program for operating the VR simulation, purpose: obtaining 

comparative data to determine the usefulness of initial acquainting the 

trainee with the virtual work environment. 

Driving simulators are the basic training method used for practical training. 

Simulators, both low and high-class, allow for the evaluation of driving skills in 

quasi-realistic conditions, reproducing potential dangerous road situations. High-

class simulators, thanks to advanced computer graphics, image quality projected on 
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a widescreen, and rich acoustics are able to create a very realistic driving 

environment. These simulators are usually placed on a platform moving on 

pneumatic lifts, moving in different axes (horizontal, vertical and lateral and more), 

so the driver of the simulator receives kinesthetic sensations, which in fact 

accompany, e.g. acceleration, turning and braking. Unfortunately, however, the 

cost of implementing methodologically correct training on these simulators is still 

high [1]. 

Given the relatively low costs of production and use, low-class simulators, which 

are less technically advanced, more and more often become the starting point in 

training future drivers. They make it possible to learn both the basic principles of 

operating control mechanisms and the road infrastructure, the main principles of 

road traffic and how to drive vehicles safely. However, studies on the accuracy of 

measurements on this type of simulators indicate a large discrepancy between the 

results obtained with them and the results obtained in the real situation. For 

example, with a low-class simulator drivers estimate distances while driving 

differently or have a problem maintaining a position relative to the road lane. [1, 

4].   

The quality of low-class simulators can be increased by using virtual reality i.e. 

goggles that isolate from external stimuli. These training technologies are 

characterized by low implementation costs and a large range of impact on the 

trainee. The possibilities of using virtual reality are discussed in Chapter 3 of this 

report. 

4.6 Efficient combination of driver training tools  

The development of innovative ICT has created training tools whose correct use and 

combination allows to improve the transfer of knowledge and skills, but also creates 

new inconveniences for the trainee - the simulation sickness. This situation forces a 

specific order of conduct in the teaching process. This is to determine the 

predisposition and basic skills of the student, which can allow him to easily adapt to 

the ICT-based training process, or to determine the shortcomings of skills that 

should be filled in such a situation. The ICT-INEX project used various ICT-based 

training tools in variable configurations, which allowed determining the optimal set 

appropriate for conducting the training process. 

Theoretical training using e-learning should: 

 first of all, determine the trainee's skills in terms of computer use and 

training program, young people familiar with new technologies will probably have a 

different level of skill than older people 50+, 

 then if the trainee's skills are sufficient, start the training process, if the skills 

are not sufficient to conduct basic training to familiarize and work with the trainee 
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tools used for training, in the case of immigrants, check if your language skills are 

sufficient to start learning, 

 observe the work of the student in terms of the degree of fatigue happening 

during work - this is an individual matter directly related to the age of the person 

and previous contact or lack of contact with the tools used, older people can be 

tired faster than young people.  

In the practical training implemented within the ICT-INEX project, three tools were 

combined. The trainees were trained on 4a VR-based simulator, low-end simulator 

and high-end simulator. In each of the three types of simulation, a simulator or 

simulation sickness may have occurred, but if it occurred at the initial stage, it 

eliminated the person from the subsequent stages of simulation training. This was a 

clear sign that such susceptible trainee should be trained without the use of ICT-

based tools. These persons constituted a few percent of all persons appearing in the 

project and according to the literature, they constitute up to 10% of the training 

group. 

To combine different training station using ICT-based training tools: 

 use the initial stage to determine: 

o the individual immunity and predispositionsfor the simulation sickness 

o the level of knowledge of how to handle those tools, 

o the involvement in training, 

 apply in the next stage: 

o grading of difficulties supporting the involvement of the trainee, 

o breaks allowing the trainee to regenerate, 

o elements of thorough verbal feedback, aiming at the evaluations of 

trainee’s performance 

VR goggles were also used in the training carried out within the project. VR-based 

training should take into account the possibility of symptoms of simulation sickness 

in participants. Due to the capabilities of training companies and the complexity of 

the training process, the assessment of parameters related to simulation sickness 

requires differentiation of time and selection of appropriate research techniques 

that will allow the collection of valuable sources of information, but will not be time 

consuming and will not involve additional costs. For training purposes, it is 

therefore recommended to use subjective assessment methods, including the 

Simulator Sickness Questionnaire [2].  

Before starting the training, an interview should be conducted about previous 

experiences, propensity for motion sickness and health problems that may affect 

 

4  Euro Truck Simulator. 
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the occurrence of simulation sickness. The existence of contraindications to 

participation in such training should be verified and, if true, the trainee should be 

excluded from the VR-based training and provided with the traditional form of 

training. 

Contraindications to participate in the training are health disorders that are 

important for assessing the ability to drive a vehicle, including in particular: 

 motion sickness, 

 labyrinth-related sicknesss, 

 mental disorders or sicknesss, 

 sicknesss of the nervous system (e.g. epilepsy), 

 eye (vision) sicknesss, 

 diabetes, 

 balance and hearing impairment, 

 cardiovascular sickness, 

 musculoskeletal sickness, 

 kidney failure, 

 alcohol addiction (alcohol abuse), 

 addiction to narcotic drugs or other similar substances or substances (abuse 

of these substances), 

 having an implanted pacemaker, 

 use of the hearing aid. 

Wearing glasses does not exclude from using VR goggles. However, in such case 

make sure in advance that the size of the lenses and frames allows it to fit 

comfortably into the VR goggles. Due to the different design of goggles from 

different manufacturers, this case must be considered individually. 

Each training participant should undergo the process of adaptation to VR. 

Adaptation will capture the people who are most affected by the sickness. It 

includes at least one session to familiarize the trainee with the virtual environment. 

The length of adaptation should be considered individually due to individual 

differences, some may undergo the adaptation process faster, while others may be 

slower. This can be checked easily by getting a verbal feedback from the trainee. In 

addition, the well-being of the trainee should be checked after each training 

session. The driver should get detailed instructions before the training session 

(adaptation) and the scenario should contain elements of the target scenario - for 

example, the driver should perform several maneuvers (turns, accelerations, 

braking), the scenario should contain a similar number of traffic users. 

One’s admission or postponement / resignation from conducting a VR-based 

training should ultimately depend on the individual assessment of the instructor 
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made on the basis of ongoing observation of the trainee's condition and information 

on his/her well-being. 

Equally important are the visual and time conditions of training in virtual reality.  It 

is assumed that exposure to the virtual environment, as in the case of sessions on 

high class simulators, should not exceed a total of 2 hours, it is also recommended 

to have breaks between the simulation sessions, which should last not longer than 

10-15 minutes. Session durations can vary significantly due to the nature of the 

training (training in a static environment - e.g. bus inspection at a depot vs 

dynamic environment - e.g. driving). This time can also be influenced by elements 

directly related to the training apparatus, e.g. the goggle model, the training 

software, the construction of the training stand. 

In the case of a software, one should take into account the fact that just displaying 

the VR image is not enough to ensure high learning outcomes - the training 

software should be designed in a way that reflects its specificity. These applications 

are programmed with the idea of using VR, enabling, among the others, to reduce 

the symptoms of simulation sickness, maximizing the capabilities of given goggles 

or optimizing the use of computing power, and thus the hardware configuration. 

In the case of selecting equipment for a training station, one should also be guided 

by simultaneous increase of immersion and reduction of sickness symptoms. To this 

end, it is necessary to take care of selecting the right goggles, so that they provide 

the highest image resolution and sound quality and no delays in contact with the 

environment, as this will increase realism and speed up the adaptation process. The 

level of immersion can be additionally increased by reproducing the largest number 

of relevant (i.e. participating in the interaction with the driver) elements of the 

virtual environment of the trained person (e.g. elements of the driver's cabin) and 

parts of the body. For example, greater realism of driving a truck in virtual reality 

will be provided by a seat that imitates a high driver's position in the semi-trailer 

tractor's cabin or a steering wheel located in the distance representing the real 

distance in the cabin. In addition, the more body parts (e.g., hands on the steering 

wheel) reproduced in VR, the greater the immersion and less simulation sickness. 

These elements are relatively simple and low-cost to implement - there are many 

models of adjustable seats used in the construction of driving stations on the 

market, and the mapping of hand movements in the virtual world can be ensured 

by separate devices using hand-tracking technology. 

Ultimately, a single session should be as short as possible and also focus on 

learning one specific skill. This will not only minimize the likelihood of simulation 

sickness symptoms, but also increase the effectiveness of teaching. The task 

focused on learning a single skill allows you to repeat it in the event of any 

difficulties with the trainee until the desired effect is achieved. 
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The recommendations discussed above regarding virtual reality should also be 

taken into account when using spherical film drivers for training. Due to the lack of 

the necessity to make movements during the simulation, the observed symptoms of 

the sickness may be significantly smaller than in the case of independent VR sets 

and simulators. However, here too, attention should be paid to appropriate 

adaptation to simulation conditions. Before starting the training, it is also necessary 

to verify and exclude the existence of contraindications to participate in the 

training, i.e. significant health disorders. Training sessions due to the fact that they 

are static may be longer compared to dynamic simulations, but they should not 

exceed a total of 2 hours. 

An important element that allows you to maintain a high level of immersion is to 

provide the trainee with conditions similar to those shown in the film (e.g. if the 

film is recorded from the driver's perspective, it is worth placing the examined 

person in the seat of a real vehicle, in a classic driving simulator or in a position 

intended for VR training). 
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5. Coherent model of innovative ICT-based 

professional driver training 

5.1 Description of the model 

The model of innovative, ICT-based driver training that the ICT-INEX project 

consortium recommends in the project includes: 

 The use of e-learning in theoretical training, 

 The use of e-learning in practical training, 

 The use of virtual reality simulating car driving and / or dedicated computer 

simulation games, during which the participant tests his/her driving skills of 

this type of vehicle, taking part in one of the many available game modes. 

E-learning used in theoretical training is part of the training process recommended 

by Motor Transport Institute and Cargo Group in the project for providing 

information containing topics that learners must become familiar with in order to 

properly practice the driver's profession. As part of Polish recommendations, it is to 

play a complementary role in the teaching process and also to verify the knowledge 

acquired in this way. An argument for such a teaching system is the possibility of 

using lecture and tutorial materials at any time and place, although in the case of 

classes implemented in Poland, one should remember about legal restrictions 

allowing to use this method in classes conducted at the center. On the other hand, 

the government strategy in Poland for the development of the information society 

says that one of the important factors stimulating economic growth is the ability to 

acquire, collect and use information, thanks to the dynamic development of 

information and communication technologies. The importance of this development 

for economic growth is emphasized by research, according to which information and 

communication technologies in recent years are responsible for about a quarter of 

GDP growth and 40% increase in productivity in the European Union. You can count 

on the fact that while implementing the tasks included in the strategy, efforts will 

be made to ensure that Polish provisions enable the implementation of some 

classes outside the center, which would be consistent with the intentions of e-

learning. 

The theoretical training model using e-learning is provided for: 

 using this method of knowledge transfer due to the possibility of using 

material that can be quickly updated, the method also allows the collection 

and transfer of knowledge largely independent of the instructor's 

competence, 

 using this method to verify learning progress, 
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 parallel work with an instructor physically present in the training room, 

thanks to which the possibility of direct contact and "exchange of thoughts" 

remains. 

To sum up the above points, Polish organisations recommend using this tool as a 

method enabling universal, standardized and up-to-date knowledge transfer to the 

trainee. 

The implementation of ICT in practical training will increase the availability of the 

teaching process while increasing the training attractivenesse. In practical training, 

the use of ICT is visible primarily through the use of VR creation tools. With the 

help of VR the trainers can: 

 assess the susceptibility of the trainee to simulator sickness, 

 prepare it for acceptance and functioning in the simulator environment, 

 create visualizations not available during traditional training, 

 grade the difficulty levels depending on the progress of the trainee, 

 easily repeat elements that are difficult for the trainee until they are 

acceptable. 

Motor Transport Institute and Cargo Group recommend using ICT (such as virtual 

reality goggles) in the practical training model in the project due to the easy 

possibility of implementing the above points, while pointing to the lack of 

opportunity to implement them in traditional training. It is obvious that training 

hours cannot be replaced in traditional conditions. Therefore, the recommendation 

tends to combine both methods. Performing the next stages should take into 

account the fulfillment of the tasks of the previous stage, the degree of fatigue of 

the trainee directly related to the time spent on the day for training. For people who 

are significantly susceptible to the effects of “simulation sickness", we recommend 

giving up participation in VR-based training and, if possible, enhancing the scope of 

traditional training. 

In summary, due to the low implementation costs and significant didactic value, 

innovative ICT should undoubtedly be implemented by entities that train 

professional drivers and candidates for professional drivers. It is important, 

however, that they are to play a complementary role to the currently used training 

tools, and not replace them completely, sometimes creating deficiencies in the flow 

of knowledge and acquisition of skills necessary for professional drivers. The table 

below presents proposals of training areas in which they can be used in a 

complementary or substitutable way. 
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Table 1. Crosstab table for ICT substitution / complementarity within the training program 

 VR Driving simulators E-learning 

VR  complementary / 

replaceable 

complementary 

Driving simulators complementary / 

replaceable 
 complementary 

E-learning complementary complementary  

It should be remembered that the full substitutability of the driving simulator with 

the VR-based solutions can only be discussed in the context of low-end simulators. 

Replacability is ineffective when carrying out tasks that require recreating feelings 

that can only be generated using high-end driving simulators. 

5.2 Guidelines for efficient combination of ICT-based tools 

5.2.1 Influence of the order of using ICT-based tools  

The order of using ICT tools and the requirement to use them in the part preceding 

the training in real conditions is important. This is a requirement that allows to 

properly use the effects one can achieve with them. The training is a planned and 

systematic process aimed at implementing a change process in a student that 

allows him/her to acquire knowledge and skills to practice the driver's profession. 

Theoretical training can be conducted in parallel through ICT and direct contact with 

the instructor. In Poland, the training time is statutorily limited to 7 hours a day. 

The practical training process is not time-limited and requires compliance with 

certain regimes regarding the order of execution. 

Using the experience of the training conducted at CARGO, it is recommended that 

the time of practical training in the field of initial qualification, which is the next 

stage in training after having received the driving license, is limited to 4 hours a 

day. A longer training time causes noticeable fatigue of the trainee, reducing the 

positive effects of training. It is also suggested that a ICT-based training should 

always precede a practical training. This order gives the best and positive effects. 

For people who have visible effects of a simulation sickness, it is recommended that 

they skip ICT tools in their training. The effect of simulation and simulator sickness 

usually only goes away after a long time, and if persons go to training in a short 

time interval in natural conditions, it causes the training to be ineffective when the 

trainee is tired. 

In addition, as already mentioned in chapter 4.6. in ICT-based training, exposure to 

the virtual environment, as in the case of sessions on high-end simulators, should 

not exceed 2 hours, it is also recommended to use breaks between simulation 

sessions. 
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5.2.2 Influence of the utilization of ICT-based tools on trainee performance 

– implications  

The following description of tools based on information and communication 

technologies and their impact on trainees was created by the Polish partners of the 

ICT-INEX project. 

Conducting theoretical ICT-based training is associated in practice with the use of 

e-learning. The impact of this type of activity can be described as positive, because 

those that are conducted from a distance result in reduced costs and travel time. 

Classes using e-learning are also conducted at training companies. Thanks to this, it 

is also possible to provide supervision of an experienced trainer and standardization 

of training, objectivity of assessment using control tests. 

Practical classes implemented, among others, by a trainer using ICT tools are often 

new to people undergoing training. Various people participated in the trainings, 

both those who had dealt with virtual reality and those who had not heard of it. The 

role of the trainer was to determine what person he was dealing with. People who 

have not previously dealt with this technology should be previously assessed for 

sensitivity to simulation sickness, the ability to use peripheral elements of computer 

equipment and use of software. 

Trainings in Polish training conditions at the CARGO company allowed drawing the 

following general conclusions.  

Trainees can be divided into 3 basic groups: 

1. persons who have not had contact with computer equipment (possible for 

older people 50+), 

2. persons who have had contact but their skills are small and require initial 

instruction; they also require closer supervision during training (especially for 

the elderly 50+ and immigrants who may have a problem with understanding 

the content), 

3. people who have had contact with hardware and software and are quite 

proficient in using ICT tools (usually young people, in the case of this project 

we can include people from the NEET group). 

Dealing with people in group 1 should  include: 

 initial instructions containing elements of a computer equipment 

demonstration for which the training is carried out, 

 an assessment of the learning of the instruction and possible re-discussion of 

the assimilated elements, 

 a preliminary performance of the exercise by the student and transition to 

the assessed part of the training, 
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 target training. 

Dealing with people in the 2nd group should include: 

 simplified initial instruction containing elements of a computer equipment 

demonstration used for training  

 assessment of the learning of the instruction and possible re-discussion of 

the assimilated elements, 

 initial performance of the exercise by the trainee and transition to the 

assessed part of the training, 

 target training. 

Dealing with people in the 3nd group should include: 

 instruction containing a discussion of individual elements of the training, 

 initial performance of the exercise by the trainee and transition to the 

assessed part of the training, 

 target training. 

Each of these groups may include people who are less or more sensitive to 

simulation sickness. Such persons should get a shorter training, or be provided with 

more frequent breaks. Persons with a high sensitivity should give up training 

elements causing negative side effects. 

It should be remembered that the symptoms of simulation and simulator sickness 

occur during the exposure to the virtual environment produced in both projection 

systems and systems using virtual reality. These symptoms are often identical to 

the symptoms of classic motion sickness, and therefore dizziness, paling, increased 

sweating, nausea, headache and spatial disorientation may occur,  in extreme cases 

it might even lead to vomiting. There may also be imbalances. Such disorders 

should disqualify from this part of the training, because these side effects may 

affect human safety and health. 

5.2.3 Influence on the training organization  

The introduction of ICT elements causes changes in the infrastructure of training 

centers, it changes the duration of training and it also requires the employment of 

highly qualified staff or training of employees to operate new tools. 

CARGO's experience shows that the introduction of training enhanced with e-

learning in theoretical training, and with VR in practical training in addition to the 

obvious financial consequences and infrastructure changes brings organizational 

changes in conducting training. Expansion of training with further elements and the 

need to ensure their exact coordination introduces the obligation to plan them 

accurately and to enforce deadlines. 
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When creating e-learning stations, it should be borne in mind that the number of 

stations should be planned in relation to the value of their maximum occupancy. 

Their use depends on the dates of training, there is a large variation in this respect. 

And the trainings also intensify on some days of the week. The use of stations is 

also subject to daily fluctuations. In the case of the Cargo Group, the use of created 

e-learning positions is on average around 70%. 

VR tools also require the provision of rooms for conducting this part of training and 

their coordination with the other traditional part of the training. 

To summarize, new training elements, especially in the practical part, extend the 

training time by about 2 hours. In CARGO’s opinion, this is a minimal value. Any 

enrichment of this form of training increases its duration, and thus the costs 

incurred by the center. Profit is the added value in the form of a driver better 

prepared to practice. 

5.2.4 Influence on the trainers  

The introduction of ICT tools in accordance with the project requirements by CARGO 

resulted in: 

 due to the increase in the duration of training, the need to hire new 

instructors, 

 due to the introduction of new training tools, a group of instructors had to be 

trained to increase their competence, 

 trainers appreciating the increased scope of training: they are less 

monotonous, which increases the involvement of trainers and trainees. 

 

The introduction of ICT tools in accordance with the project requirements by TTS 

resulted in: 

 due to an automatically functioning low-end simulator, trainers could use 

more time for the trainer to assess and guide the student's skills, 

 trainers found new ways to use the combination of various simulators (for 

example different kinds of trainings in low-end and high-end simulators). 

 

5.2.5 Recommended approach for the implementation of innovative ICT-

based professional driver training  

For the implementation of ICT-based training, the following recommendations are 

expressed by the Polish project partners: 

1. introducing e-learning as a training standardization methods, 

2. introducing VR trainings for enabling the execution of scenarios that cannot 

be implemented in normal, standard training, 
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3. training implemented in stages - the need to perform part of the training in 

virtual reality conditions preceding training on the simulator, 

4. training on the simulator should in turn precede the training in road 

conditions, 

5. training in road conditions should be recorded and then played back - the 

next stage is seen as a return to the simulation during which scenes from 

real conditions in which the student made mistakes will be played. Training 

at this stage aims to repeat these scenes until errors are eliminated. 

In Finland, vocational training legislation already provides quite free ways of 

carrying out simulation training for professional drivers. Therefore, the 

recommendations are more focused on those who provide vocational training, who 

can improve their learning. 

Since simulation and simulators are two different things, the first recommendation 

by TTS is focused on the preparation of exercises, so that simulators can take the 

most realistic simulation possible. So, if necessary, one can improve driving 

exercises with 3d sound landscape. In addition, training can be added to the 

simulation of e-learning related to a simulated subject (road signs, hazard 

descriptions for photographs, identification of risk situations or, for example, 

professional vehicle enhancement training ( The simulator can be mounted on a bus 

driver's sales device). In the context of the training, TTS discovered that focusing 

on only one thing in a simulation – in which case the situation is as far away from 

the real situation as possible – the learning outcomes were not as good as the 

effectiveness of the simulation suffered. If other things were connected to the 

simulation (in addition to driving, possibly monitoring the bus door, communicating 

with the work line, route planning, using the sales device , etc.), the simulation was 

more focused, thus improving learning.  

For three different target groups including young NEET, 50+ individuals, 

immigrants, there were no major differences when using different training tools, 

but all benefited more or less. The challenges experienced by the test group could 

not be explained by age or by different nationalities, but rather more of a learning 

capacity, which was weaker in others and stronger in others. The output levels were 

also influenced by the results: where the weakest were knotting and driving out of 

the way or lost from the routes, they were able to improve their good results. 

Learning to step up needed a clear baseline mapping and targeting of teaching and 

exercises to clearly weak areas. Many needed processing instruction, vehicle 

management instruction, and exercises for slippery driving, among others. The 

simulator fits very well with all thes and is strengthening the areas. In addition, the 

linguistic skills that varied in particular have contributed to learning, since the 

instructions given by the instructor (or the simulator) may not be immediately 
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internalized. Learning the language required for occupation and teaching would still 

be a good way of training.  

Finland recommendations are presented in the table below.  

Table 2. Recommendations for the implementation of training using different ICT tools in 
Finland 

Coherent training model National law 
recommendations 

EU law recommendations Organizational / 
technical 

recommendations 

IO3: Guidelines for 

raising training efficiency 

through combining low-

end & high-end 

simulators. Standards for 

low- end and high–end 

simulators and software 

and what the main aims 

and purposes for training 

are.  

IO3: 

Recommendations 

towards the legal 

identification of low-

end simulators into 

national law: what kind 

of technical solutions 

can be counted as a 

low-end simulator (still 

high-quality enough to 

fill its purpose) 

IO3: 

Recommendations for 

the identification of the 

role of combined (using 

multiple tools) ICT-

based training 

(needs to be checked 

in the EU law) 

IO3: Stakeholder-

oriented 

recommendations for 

training developers, 

training centres, 

transport companies: 

 cost efficiency 

 high training 

quality 

  

 

 IO3: 

Recommendations for 

the instructor profile: 

a) familiarizing with the 

simulator in both 

organizational and 

technical issues, b) 

achieving a certain 

level of trainee 

monitoring skills. 

IO3: Recommendation 

for maximizing 

possibilities of 

independent learning 

with low-end 

simulators and other e-

learning 

platforms/training 

tools. What kind of 

independent learning 

can be defined as “high 

quality independent 

learning” and what 

kind of tasks and 

software is necessary 

for that.   

(identification of the 

role of independent 

learning) 

IO3: Recommendation 

for using different 

combinations of low- 

and/or high-end 

simulators and training 

tools in training.  

   IO3: Recommendation 

for the training 

programmes to be built 

on the basis of several 

different learning 
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methods. 

 

The first recommendation is to find out what the goals of the training to be 

developed are. If  for example, a proactive driving training is planned, then the 

question is what want the driver should learn about proactive driving. When the 

goal is clear, it is easier to think about what kind of exercises are needed to get 

there. This was the starting point for the TTS pilots within  the ICT-INEX project 

and was the basis for a training program. In the curriculum development, it is 

important to keep in mind the goals in question: it is easy to get stuck in planning 

when, once the goals are clear, one digs up some of the old exercises and starts 

having them done by the student. It does not make sense - there must be a 

sufficient number of new exercises for each goal - if they do not exist, they must be 

developded. The exercise phase should be innovative and think of new possibilities. 

Virtually all the training that can be done in the right environments with the right 

vehicles can be achieved with virtual glasses. The last point to remember is the 

other goals the student has. How does this new training program to be created fit in 

with other goals and will there be overlaps or will there be something missing? The 

curriculum developer should have an accurate and comprehensive picture of what 

kind of competences the student needs and what other skills he or she will acquire 

in addition to this planned education. 

When designed as described above, the degree program is easy to incorporate into 

the student's personal development plan and can be utilized in the education of 

other students.  

In Austria, the ICT-INEX project member 3srl did not undertake any kind of pilot 

projects on the implementation of innovative ICT-based professional driver training. 

Therefore, no concrete research results are available and the recommendations are 

formulated from a more general point of view. Nevertheless, there are some 

Austrian research results from former Erasmus+ and similar projects within the 

area of professional driver training in which 3srl participated that can support the 

national perspective about implementing innovative ICT-based driver training. 

These are the recommendations for the Austrian professional driver training sector: 

1. Clear recognition of e-learning as an optional training approach within 

regulated training for professional drivers. 

2. Integration of work-based learning practices into e-learning course settings 

in order to meet the needs and learning characteristics of professional 

drivers. 

3. Full integration of e-learning into the Austrian implementation of Directive 

2003/59/EC through the application of a learning outcomes approach. 
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4. Quality standards for e-learning and ICT-based training tools like SBT  and 

VR courses (including giving a clear definition of “low-end and high-end” 

simulators in the Directive). 

5. Quality standards for trainers/instructors. 

6. Comprehensive information and counselling of end-users and decision 

makers on ICT-based training tools like e-learning, SBT, VR and gamification 

technologies. 

7. A sound and thorough instructional and technological interface design for 

ICT-based training tools. 

8. Intensified research on ICT-based driver training tools combined with sharing 

and networking on the current realisation. This requires a dialogue between 

education providers, developers and researchers which ask for continuous 

sharing, networking and joined research activities in order to work on the 

improvement of the integration of advanced ICT-based tools into professional 

driver training. 

5.3 Feedback from the trainees  

The feedback collected by Cargo during pilots implemented in IO4 that combined 

the use of various ICT tools is summarized below. 

1. On the part of instructors 

a. Neutral information regarding the need to increase competences, 

b. suggestions for making it easier to use VR-enabled programmes: 

preferably using ready-made event scenarios. 

 

2. On the part of trainees 

a. positive assessment of greater flexibility in the selection of training hours, 

b. positive assessment of training stages with VR content in terms of their 

content, 

c. negative assessment of training with VR content in a group of people 

susceptible to simulation sickness, 

d. proposal to increase the number of topics implemented in the form of VR: 

vehicle service, vehicle loading. 

 

The analysis of feedback provided during training using virtual reality at the Motor 

Transport Institute by participants indicates that young people have more 

experience with virtual reality than older people - their answers indicate higher 

requirements for this technology (more negative comments were noted) , but at 

the same time they are people aware of the benefits of using it. Analyzes showed 

that 2/3 of trainees preferred simulation presented in 3D goggles over 2D 

projection. They were mainly young people. Representatives of 50+ also often 

preferred traditional 2D projection. 
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Among the reasons for their choices, the participants most often mentioned the 

realism of simulation. This means that VR simulation better reflects real road 

conditions than 2D simulation. One of the biggest problems when using the virtual 

reality experienced by trainers were the greater symptoms of simulation sickness 

than in the case of screen projection. Symptoms of simulation sickness were more 

often declared by older people 50+. This was the main argument in favor of 2D 

projection and the use of the low-class simulator mentioned by the respondents. 

The feedback collected by TTS during pilots implemented in IO3 and IO4 that 

combined the use of various ICT tools is summarized below. 

Student feedback during training has been largely positive - as is usually the case 

with simulation training. Students appreciate the benefits of simulation training (for 

example, effective feedback and feedback, greater visibility of their development 

areas, and a truly diverse training environment). Feedback from the virtual goggles 

was more mixed - mainly since the goggles were not yet sufficiently developed for 

driving exercises at the time of the pilots. With old-style virtual glasses, the student 

was more likely to experience dizziness and nausea during driving exercises. 

Students who were able to practice with virtual glasses without problems were 

really pleased with the experience. Above all, they highlighted the precise 

visualization of vehicle dimensions with virtual sweeps, which is not so easy when 

driving without virtual glasses. Another important thing was the better 

understanding of the rest of the environment (passengers, other road users, etc.) 

and the realism of the environment - many students "forgot" to actually drive in a 

virtual environment and were clearly surprised when virtual glasses were taken off. 

Feedback should therefore be developed primarily in the technology itself, that is to 

say, better driving glasses should be available and driving training should focus on 

the profession as a whole (not just driving), i.e. the added benefits of virtual 

training, e.g. in customer service training. There is less to develop in traditional 

model simulation exercises - perhaps it is worthwhile to focus primarily on driving 

exercises and to focus more on traditional simulator training on exercises and 

learning objectives that focus on vehicle controls and maneuvers. 

5.4 Feedback from the industry 

Equally interesting conclusions result from the analysis of feedback provided by 

people participating in the conference "Virtual reality as a response to challenges in 

the education of professional drivers", which took place on June 6, 2019 in Warsaw 

and was organized by the Motor Transport Institute and Grupa CARGO Sp. K. sp.z 

o.o. Data was collected in the form of a survey. 23 people responded. 

According to respondents, one of the biggest problems of the transport industry 

today is the lack of employees. Most of them think that the situation in transport in 

terms of the availability of drivers and the possibility of their employment is 
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difficult. The answers to the question "Do you lack employees in the transport 

industry?" are presented in the chart. 

 

Figure 1. Question "Do you lack employees in the transport industry?" 

 

According to the respondents, the problem of the lack of professional drivers can be 

partly solved by employing people from disadvantaged groups, such as NEETs 

(unemployed, young people up to 29 years of age), older people 50+ and 

immigrants. Answers to the question "In your opinion, is even greater involvement 

of NEETs (persons not working up to 29 years of age), 50+ and immigrants can 

satisfy part of the shortage of employees in the transport industry?" Are presented 

in Figure 2. 

 

Figure 2. Question "In your opinion, is even greater involvement of NEETs (persons not 
working up to 29 years of age), 50+ and immigrants can satisfy part of the shortage of 

employees in the transport industry?" 

Respondents also believe that the solutions and recommendations presented in the 

project can increase the interest of NEET, 50+ and immigrants in working in the 

transport industry. 20 out of 23 people believe that the project's results help 
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counteract the current problems associated with disadvantaged groups appearing 

on the labor market, and on the other hand help the transport industry, which has 

a shortage of employees. In addition, all respondents believe that VR solutions can 

make the driver training process more attractive. 

 

Figure 3. Question "In your opinion, can the solutions and recommendations proposed in 
the project increase the interest of NEET, 50+ and immigrants in work in the transport 

industry?" 

 

Figure 4. Question "Can VR solutions make the training process more attractive in your 
opinion?" 
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6.  Desired competence profiles  

6.1 Desired profile of the driving instructor 

The training managing instructor should have: 

 knowledge about the content of the training program enabling a conversation 

explaining to the trainee problems incomprehensible to him, 

 ability to quickly learn needed to update training material on a regular basis 

due to frequent updating of regulations, 

 openness to changes in regulations regarding the training program, 

 communication skills necessary to contact trainees, 

 ability to resolve conflicts, 

 clarity of expression, 

 empathy, 

 ease of using multimedia means, 

 openness to new technologies changing the way of training, 

 ability to use gamification platforms that support 3D technology, 

 ability to teach students the rules of using the 3D platform. 

6.2 Desired profile of the master-driver 

The master driver should have the following competences: 

 knowledge of the training program, 

 knowledge of the technical capabilities of the vehicle, 

 knowledge of trends in technological innovations introduced currently and in 

previous years to vehicles working in professional transport, 

 ability to transfer knowledge, 

 the ability to translate their knowledge into a practice that can be used by 

drivers, 

 assertiveness in interpersonal contacts. 

6.3 Desired training management system 

Competences of the training manager: 

 fluent knowledge of training programmes, 

 knowledge of IT techniques that provide training programmes, 

 knowledge of the administrative support of training programmes, 
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 openness to new technologies changing the way of training, 

 knowledge about how to use the training program enabling easy explanation 

of problems arising from working with the software by people using training. 

 



Deliverable IO7: Coherent, innovative ICT-based professional driver training model taking into account 
the needs of 3 selected disadvantaged groups and recommendations for legal changes on national and 
EU level 

ICT-INEX Project Page 46 of 46 
 

7. References 

[1] Andysz A., Waszkowska M., Drabek M., Merecz D .: The use of driving simulators in psychological 

research, Medycyna Pracy, 2010, pp. 573-582. 

[2] Biernacki, M., Dziuda, Ł. (2012). Simulator sickness as a real problem of research on simulators, 

Occupational Medicine, 63 (3), 377-388. 

[3] Directive 2003/59 / EC of the European Parliament and of the Council of 15 July 2003 on the initial 

qualification and periodic training of drivers of certain road vehicles for the carriage of goods or 

persons, amending Council Regulation (EEC) No 3820/85 and Council Directive 91/439 / EEC and 

repealing Council Directive 76/914 / EEC. 

[4] Lozia Z .: Car driving simulators. Communication and Communication Publisher, Warsaw 2008. 

[5] Regulation of the Minister of Infrastructure of the Republic of Poland of April 8, 2011 regarding a 

device for simulating driving in special conditions, Journal of Laws No. 81, item 444. 


