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Executive summary  

The i-DREAMS project aims to establish a framework for the definition, development, testing 

and validation of a context-aware safety envelope for driving called the ñSafety Tolerance Zoneô 

(STZ). Taking into account driver background factors and real-time risk indicators associated 

with the driving performance as well as the driver state and driving task complexity indicators, 

a continuous real-time assessment will be made to monitor and determine if a driver is within 

acceptable boundaries of safe operation. Moreover, safety-oriented interventions will be 

developed to inform or warn the driver in real-time as well as on an aggregated level after 

driving, through an app-and web-based gamification coaching platform (post-trip intervention).  

The conceptual framework of the i-DREAMS platform integrates aspects of monitoring (such 

as context, operator, vehicle, task complexity and coping capacity), to develop a Safety 

Tolerance Zone for driving. In-vehicle interventions and post-trip interventions will aim to keep 

the drivers within the Safety Tolerance Zone as well as provide feedback to the driver. This 

conceptual framework will be tested in simulator studies and three stages of field trials in 

Belgium, Greece, Germany, Portugal and the United Kingdom with over 600 participants 

representing car, bus, truck and rail drivers.  

This deliverable aims to describe the on-road trials based on the development from design 

recommendations and specifications that were presented previously in D3.4: Experimental 

Protocol. This is achieved by showing the current planning and resources that have been 

created to fulfil the trials. As trials are being conducted across five countries and four 

transport modes, it is important to outline and develop protocols to ensure consistency in 

approach where possible. The current deliverable does not describe the outcomes (results) 

of the field trials, for this the interested reader is referred to future deliverables, (Deliverables 

6.1-6.3 and Deliverable 7.2). 

The field trials have multiple aims, all of which have been established and detailed in this 

deliverable to ensure any trial plans allow these to be investigated, recorded, and answered. 

These include field trial methodological questions (process evaluations) such as: how do 

incentives assist in recruiting participants for a 6-month field trial study? How acceptable is 

the monitoring equipment for potential field-trial participants? What are the differences in 

recruitment of professional vs private drivers? Do the interventions help in keeping drivers 

motivated for participation? And how is seamless data collection ensured during the duration 

of the experiments? Alongside these process evaluation questions there are research 

questions around the Safety Tolerance Zone (outcome evaluations) including: do the i-

DREAMS interventions return the driver to the STZ phase of normal driving? How much time 

is needed to identify the prevailing STZ level? How much time is needed for participants to 

return to normal driving on average? Etc. All these questions, and many more, informed the 

planning of the trials and the guidelines, resources, and data collection methods detailed 

throughout this deliverable.  

A great deal of variance in the planning and execution of the trials is to be expected given 

they take place in different countries and across various vehicle types. To ensure data can 

be combined, and research questions met, several factors will be constant across sites. 

These include the duration of testing: 4 weeks of baseline followed by 4 weeks for the in-

vehicle intervention only, 4 weeks for intervention plus smartphone feedback, and a final 6 

weeks of an additional gamified web platform as well. For similar reasons, the participant 

selection criteria across car trial sites will be consistent, requiring a spread of participants 

across 4 age groups. A minimum of 40% per gender split, driving experience of 10,000km 

annual equivalent and this must be across different road types (urban, rural, motorway) for at 

least 20% of mileage covered in each type. For commercial vehicle testing (bus, truck, rail) 
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there is also a consistent but less stringent requirement, the only one being at least 6 months 

of driving experience. All participants must use an Android smartphone to be able to access 

the project driver coaching application. They will also all complete the same entry and exit 

questionnaires but translated into the local language. The final project mandated consistency 

is the participant drop-out strategy whereby if a participant has driven three weeks or more in 

the intervention phase and drops-out they will not require replacing, any drop-out before this 

cut-off will be replaced.  

The remainder of the planning of the trial can be entirely site-specific but, given similarities in 

logistics across sites, a guidebook has been developed to act as a reminder of resources 

that require developing and completing by participants along with procedures that may want 

to be followed. The guidebook forms part of this deliverable. It details the resources needed, 

some of which have been developed centrally include the project technology user manual, 

technology onboarding website, vehicle condition form, etc., A detailed step by step 

procedure is given which trial partners may wish to follow and tick off as completed including 

steps of how to: welcome a participant in a COVID-19 secure way, prepare the vehicle and 

evidence any prior damage, brief and receive consent from participants, handing over of 

incentives and evidencing of participantsô receipt of these.  

As the technology has previously been described in publicly available deliverables as part of 

Work Package 4 these are not covered in-depth in this deliverable. Instead, a user manual 

that has been developed for the in-vehicle technology is presented to show what a 

participant in i-DREAMS can expect to receive.  

This deliverable describes the planning and resource development for the on-road trials, the 

results of these trials will be presented at a later stage in the project in Workpackage 6 and 7 

deliverables.  
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1 Introduction 

1.1 About the project 

The overall objective of the i-DREAMS project is to set up a framework for the definition, 

development, testing and validation of a context-aware safety envelope for driving (óSafety 

Tolerance Zoneô-STZ), within a smart Driver, Vehicle & Environment Assessment and 

Monitoring System (i-DREAMS). Taking into account driver background factors and real-time 

risk indicators associated with the driving performance as well as the driver state and driving 

task complexity indicators, a continuous real-time assessment will be made to monitor and 

determine if a driver is within acceptable boundaries of safe operation. Moreover, safety-

oriented interventions will be developed to inform or warn the driver in real-time in an effective 

way as well as on an aggregate to give real timed level after driving through an app and web-

based gamified coaching platform. Figure 1 summarises the conceptual framework, which will 

be tested in a simulator study and three stages of on-road trials in Belgium, Germany, Greece, 

Portugal and the United Kingdom with a total of 600 participants representing car driver, bus 

driver, truck drivers and rail drivers.  

 
Figure 1: Conceptual framework of the i-DREAMS platform. 

The key output of the project will be an integrated set of monitoring and communication tools 

for intervention and support, including e.g., in-vehicle assistance and feedback and notification 

tools as well as a gamified platform for self-determined goal-setting working with incentive 

schemes, training and community building tools. The technology that will be implemented 

includes a customised LCD capacitive touch display that communicates with the CardioID 

Gateway to receive the status of the STZ, giving real-time audio and visual alerts. It will also 

allow for driver identification upon vehicle start-up. Information coming to the CardioID 

Gateway is from a context-aware road monitoring system (Mobileye), and electrocardiogram 

(ECG), or photoplethysmography (PPG) technology (CardioWheel/ Wristband), as well as an 

application installed on the userôs phone to monitor hand-held phone usage.  
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1.2 Deliverable overview and report structure 

Within the i-DREAMS project, there are five technical work areas: state of the art (monitoring 

and interventions), methodological development, technical development, trials, and analysis. 

This deliverable describes the field trial experiments within the area of trials.  

This deliverable (D5.3) follows directly on from them methodological development and the 

guidelines for on-road trials that were outlined in Deliverable 3.4: Experimental Protocol 

(Pilkington-Cheney et al., 2020). This deliverable is meant to be used as a roadbook during 

preparations for the trials and describes preparations that were already made at the time of 

writing. This includes the agreed consistencies in procedures across project sites, a generic 

guidebook for the planning and running of the trials along with an example of a user manual 

participants will receive, giving instructions on technology use procedures. Results of the field 

trials will be presented in multiple deliverables which will come out of work packages 6 and 7.  

Section 2 gives details on the purpose behind the field trials, why they are designed as they 

are, how they relate to the simulator trials and the aims and objectives they have been 

designed to meet.  

An example of a user manual that has been developed for the in-vehicle technology will be 

shown in Section 3 to illustrate what a participant in i-DREAMS can expect to receive and the 

level of resource development that has occurred so far. Detailed descriptions of the 

technology being used in the i-DREAMS field trials will not be covered in significant detail 

here, as these have already been covered in WP4. However, the deliverables which can be 

referred to will be sign posted in this section and updates on any technology specifications 

that have changed since the WP4 deliverables have been published will be given here also.  

Section 4 describes the field trial study designs in detail including an example timeline and 

outline of procedures such as for participant drop-out, incentivisation etc. It also features a 

detailed guidebook which is a reference manual that has been developed to aid field trial 

partnersô planning to ensure all resources and procedures have been thought through and 

prepared.  

The tools that have been developed for trial partner communication to ensure knowledge can 

be shared and faults reported will be briefly described in Section 5.  

 

1.3  The COVID-19 Pandemic 

At the time of writing this deliverable, the COVID-19 pandemic is ongoing. Therefore, it is 

important to recognise that this situation may have potential implications for the i-DREAMS 

project. There may be delays to the beginning of the field trials and potential restrictions in 

terms of testing with human participants and social distancing measures. This may be in the 

form of delays in ethical approval for work with human participants, restrictions in travel (and 

therefore reduced data collection available given the project requires participants to be driving), 

or delays in recruitment. Furthermore, supply chains of electronic components are heavily 

disrupted due to COVID-19 and this has an impact on the production of the i-DREAMS 

equipment that requires the availability of critical components. Additional risk assessments will 

likely be required to ensure that the experiments and the trials are conducted safely. The plans 

and timelines presented here should be considered the planned case intended by the project 

and may be subject to change based on each countriesô COVID-19 related restrictions and 

possible delays in technology acquisition and development.  
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2 The purpose of field trials in the i-DREAMS project  

2.1. Field testing in the ADAS development cycle 

In the typical automotive development cycle, field trials are usually one of the final stages. 

Because of the large-scale deployment, it requires a version of the technology that is closer 

to the final product than to earlier proof-of-concept prototypes. In many cases, field trials are 

also the first time the technology is handed to people outside of the development team, 

meaning that developers and engineers no longer have direct access to the product. 

Therefore, all system components must already be thoroughly tested and cured of any 

obvious system bugs or issues. To handle the large-scale deployment, levels of quality 

should already be up to acceptable standards, meaning that most of the processes for 

production, installation and day-to-day usage should be defined and ready for upscaling. 

Because of the aforementioned reasons, iterating the design and optimising it through the 

previous stages of the development cycle is crucial. Typically, software and hardware are 

first tested in a lab environment until found to be functional. Simulators are frequently used, 

especially for advanced driver assistance systems (ADAS), to deploy a first real-time 

operational version of the software, which can also be combined with hardware through 

Hardware-in-the-loop simulation (Eckstein and Zlocki (2013); Galko, Rossi and Savatier 

(2014)). In a later stage of simulator testing, a driver can be included to gather the first user 

feedback and to collect data about human-machine-interaction and optimise it. The 

technology is usually fully deployed in a vehicle during one or multiple stages of small-scale 

field testing. First, in a closed environment, before moving to the actual ñfield.ò During this 

small-scale, in-house testing, the development team closely monitors the technology and has 

direct access in order to make rapid changes. When the technology reaches a point where it 

is stable enough to be presented to people outside of the development team, large-scale 

field testing can start. 

There could be multiple goals to large-scale field trials. It is an ideal testbed to include a wide 

range of real-life conditions and situations that may not have been considered before. This 

helps to serve the purpose of revealing hidden issues with the design or quality. Field trials 

also offer the chance for the technology to be tested by individuals that have not been 

involved in the development and are unaware of many of the design decisions and goals of 

the technology. Hence, it offers a unique opportunity to gather unbiased user feedback and 

filter out design choices that may appear self-evident to the development team but may not 

be for individuals not involved with the application. On the other hand, large-scale field trials 

have the potential to generate large quantities of data. Big-data analysis can be used to 

further strengthen the case of the technology by proving its efficiency or to improve the 

technology itself based on the acquired data. Therefore, large-scale field trials can also be a 

multi-step stage in the development cycle, where the next iteration improves upon the 

previous by considering user feedback and findings from big-data analysis. 

 

2.2 Overview of the rationale behind on-road trials  

 

2.2.1 Generic design of the on-road trials 

The i-DREAMS field trials are the first time that all components of the complete i-DREAMS 

system will be combined in a real-world setting, where it will be used by individuals and 

organisations outside of the i-DREAMS project. To get a realistic reflection of all the target 

users, there will be five different testing sites across Europe, focusing on both private and 

professional drivers for four different transport modes: Cars, Trucks, Buses and Rail. 
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As the first stage of the field trials, pilot testing will be performed for a limited number of 

vehicles (5) for each test site. The purpose of the pilot tests is to fine-tune the i-DREAMS 

technology. This includes all the processes associated with production, installation and 

interventions but also collection, processing and visualisation of data. In addition, it offers the 

chance to implement changes based on user feedback before transitioning to large-scale 

testing. 

The objectives of the on-road trials in i-DREAMS are: to test driving behaviour and validate 

the STZ mathematical model, test if the i-DREAMS system influences driver safety, to 

assess the effect of the interventions (developed as part of the i-DREAMS system) for both 

real-time and post-trip warnings and to obtain user feedback about the acceptance and 

acceptability of the i-DREAMS system. Considering the extent and the size of the i-DREAMS 

project, i.e., five transport modes across five countries (see Figure 2), it is essential to 

systematically design the on-road trials to avoid experimental errors causing delays or 

biases. As a result, the on-road trials in i-DREAMS are designed based on several proven 

principles derived from previous literature focusing on testing interventions to assist drivers in 

maintaining the safety tolerance zone, whereby the i-DREAMS interventions have been 

subdivided into three consecutive stages (i.e., real-time warnings alone vs. real-time 

warnings + feedback via app vs. real-time warnings alone + feedback via app + gamified 

feedback via app & web-dashboard). As such, there is literature indicating that, since some 

adaptive ADAS systems ignore variation between and within drivers, this generates ófalse 

positivesô, resulting in irritation, and even (accelerated) non-use (e.g., Fleming et al., 2019). 

Different from that, the i-DREAMS in-vehicle warnings are situationally adaptive (i.e., they 

account for driver-vehicle-environment variation). Even though exploratory studies show this 

ameliorates user acceptance, most of this work is based on self-reports, and it is not really 

known whether this results in more sustained use over time (e.g., Panou, 2018). Therefore, 

in intervention Stage 2 of the field trials, feedback via app is combined with in-vehicle 

warnings. There are studies that demonstrate how addition of such app-based feedback can 

indeed stimulate user engagement, but usually after 3-4 weeks, positive effects stagnate or 

decline. Motivation often seems to be the main issue in terms of user retention (e.g., Toledo 

et al., 2008). Therefore, in the third intervention stage of the field trials, gamification features 

are added to the app, with additional support of a web-dashboard. Gamification features 

(such as group incentives) have indeed been shown to extend user retention up to 10 weeks 

(or more) (e.g., Musicant & Lotan, 2016).    

 

In its essence, the i-DREAMS project focuses on calibrating the subjective experience of 

coping capacity and task demand in driving. According to Horrey et al. (2015), the interaction 

between these concepts is best investigated by applying a combined nudging-coaching 

approach. This combined approach is used as the blueprint of the on-road trialsô 

experimental design.  
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Figure 2: Map highlighting the location and target participant numbers for the i-DREAMS on-road study 

 

To allow for continuous improvement, the process of baseline monitoring followed by 

intervention monitoring will be repeated to create two rounds of field trials with unique users. 

During the second round, improvements to the i-DREAMS technology can be made based 

on findings and feedback from the first round. 

The on-road trials will focus on monitoring driving behaviour and the impact of real-time 

interventions (i.e., in-vehicle warnings) and post-trip interventions (i.e., post-trip-feedback & 

gamification) on driving behaviour.  The experimental design of the i-DREAMS on-road study 

is displayed in Figure 3 and consists of four stages: 

¶ Baseline measurement 

¶ Stage 1 intervention: real-time intervention 

¶ Stage 2 intervention: real-time intervention + post-trip feedback 

¶ Stage 3 intervention: real-time intervention and post-trip feedback + gamification 
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Figure 3: Overview of experimental design of the i-DREAMS on-road study 

2.2.2 Monitoring 

In the first stage of the on-road trials, driving behaviour will be monitored while encountering 

various dangerous and safe traffic events without receiving any interventions. In this way, a 

baseline measurement of driving behaviour can be obtained, which can be compared with 

driving behaviour when receiving real-time (in-vehicle warnings) and post-trip interventions 

(feedback and/or gamification). This baseline measurement is essential for the validity and 

reliability of the i-DREAMS on-road study as it allows to establish the possible effects of the 

real-time and post-trip interventions on driving behaviour. The baseline stage will last four 

weeks. 

 

2.2.3 Real-time interventions 

After the baseline stage, the four-week real-time intervention stage will start. These 

interventions will be offered by using an in-vehicle warning system. The i-DREAMS system 

will provide real-time feedback on the driver's actions in case he/she encounters unsafe 

traffic situations or behaviours. With real-time interventions, it is essential to make a 

distinction between non-adaptive and adaptive ADAS. Non-adaptive ADAS use ófixed 

thresholdsô to determine the status of the STZ (to determine when they should give a 

warning). 

Consequently, non-adaptive ADAS ignore the variation between and within drivers when they 

give a warning. This leads to ófalse positivesô and irritation among the drivers and will, in the 

end, result in a non-use of the ADAS use (Fleming et al., 2019). Adaptive ADAS use flexible 

thresholds to determine the status of the STZ. They are more dynamic in the sense that they 

account for driver-vehicle-environment variation, leading to fewer ófalse positivesô and a 

higher user acceptance (Panou, 2018). The system that is tested in the i-DREAMS on-road 

trials belongs to the category of adaptive ADAS. 

The purpose of the i-DREAMS interventions is to effectively increase driver safety by 

supporting drivers in their driving task. To this end, information used within the interventions 

will be based on the safety tolerance zone (STZ). Based on the STZ, a driver can be in three 

different phases: (1) normal driving phase, (2) danger phase, and (3) avoidable accident 

phase.  

baseline

ÅDuration: 4 weeks

ÅIntervention: NO

Intervention
stage1

ÅDuration: 4 weeks

ÅIntervention: YES, real-time feedback

Å! Non-adaptive ADAS: ignore variation between & within drivers -> ófalse positivesô -> irritation -> non-use (e.g. Fleming et al., 2019)

Å! Adaptive ADAS: account for driver-vehicle-environment variation, but user acceptance usually assessed via self-reports (e.g. Panou, 2018)  

Intervention
stage 2

ÅDuration: 4 weeks

ÅIntervention: YES, real-time feedback + app (FEEDBACK ONLY!)

Å! Usually after 3-4 weeks: positive effects stagnate or decline. MOTIVATION probably main issue in terms of user retention (e.g. Toledo et al., 2008)

Intervention
stage 3

ÅDuration: 6 weeks

ÅIntervention: YES, real-time feedback + app & dashboard (FEEDBACK + GAMIFICATION)

Å! Gamification features (e.g. group incentives) extend user retention up to 10 weeks (or more) (e.g. Musicant & Lotan, 2016)
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In case a driver can be situated within the first phase of normal driving, no real-time 

interventions are necessary. In the second phase (i.e., danger phase), a warning signal (e.g., 

visual warning like a message) will be presented. In the third phase (i.e., avoidable accident 

stage), a more intrusive / instruction signal (e.g., visual warnings like flashes and auditory 

warnings like beeps) will be offered. More details on the design of these warning signals can 

be found in Deliverable 3.3 óToolbox of recommended interventions to help drivers maintain a 

safety tolerance zoneô (Brijs et al., 2020). 

The purpose of the i-DREAMS interventions is to ensure that the driver remains in the 

first phase as long as possible. In case this is not possible, and the driver transfers to 

the second phase, to prevent that, a driver subsequently would transfer from the 

second phase to the third phase in the STZ.  

These interventions aim to improve the outcomes proposed in the logic model of change. 

These outcomes target four different levels of driver safety. The highest level targeted by the 

interventions is the safety outcomes, such as the likelihood of crash occurrence (e.g., 

forward crashes and rear-to-end crashes). The second-highest level is the safety promoting 

goals. These are the behaviours that need to change for the safety outcomes to be realised. 

The second-lowest level is the performance objectives. These are the more specific 

actions or behavioural parameters that need to change for the safety promoting goals to be 

achievable. The lowest level is the change objectives. These are the underlying behavioural 

determinants that need to change for the performance objectives to become realisable. For a 

detailed description, see Deliverable 3.3 (Brijs et al., 2020). 

With real-time interventions, drivers have almost no time to think about their actions. Hence, 

a nudging approach is used for these kinds of interventions. Nudging strategies are 

operational during a trip and primarily meant to steer vehicle operatorsô decision-making 

while driving. In the context of the i-DREAMS on-road trials, a nudge is understood as any 

aspect of the choice architecture (in the case of the i-DREAMS real-time interventions, 

this refers more specifically to the i-DREAMS in-vehicle warning system) that can 

influence a vehicle operatorôs choice of particular behaviour at a specific time and the 

spot where the nudge is implemented. 

 

2.2.4 Post-trip interventions 

The last two stages of the on-road field trials consist of a combination of real-time and post-

trip interventions.  Post-trip interventions can be classified as a coaching approach. Schulte 

et al.(2014, p.46): describe coaching as ñ[é] designed to improve existing skills, competence 

and performance, and to enhance [coacheesô] personal effectiveness or personal 

development or personal growth.ò Furthermore, coaching strategies are operational before 

or after a trip and primarily meant to empower vehicle operators in taking appropriate 

decisions while driving. In the context of the i-DREAMS on-road trials, the i-DREAMS post-

trip interventions will be technology-mediated to a substantial extent. More in detail, the i-

DREAMS post-trip interventions can be qualified as digital- or internet-based interventions, 

running on a combination of an app and a web-based dashboard and are to be understood 

as combining e-coaching with virtual coaching. 

For four weeks, drivers will receive real-time feedback (in-vehicle warnings) combined with 

post-trip feedback in the smartphone app. Post-trip feedback has beneficial effects on safe 

driver behaviour; however, prior research has shown that after 3-4 weeks, the positive effects 

stagnate or decline because the feedback no longer motivates drivers to behave safely 

(Toledo et al., 2008). To remedy this, the last six weeks of the on-road trials combines real-

time interventions with post-trip feedback and gamification features. The difference with the 

previous stage lies in the fact that drivers are rewarded or receive benefits when they keep 
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applying safe driving behaviour. Research has indicated that gamification features extend 

user retention up to 10 weeks (or more) and lead to a more robust and sustainable 

behavioural change (Musicant & Lotan, 2016). 

In sum, the i-DREAMS platform will integrate nudging strategies (i.e., real-time 

interventions) and coaching strategies (i.e., the post-trip interventions) to keep vehicle 

operators within the STZ, preferably even in the normal driving phase.  Nudging and 

coaching are complementary in a sense that nudging aims to improve the vehicle operatorôs 

safety via manipulation of the driving context (i.e., creating a safer driving environment) 

while coaching aims to enhance the vehicle operatorôs safety via manipulation of the human 

operator him or herself (i.e., creating a safer driver).  

 

2.3 Field trials in relation to the simulator trials 

In the i-DREAMS development cycle, simulators have been extensively used in preparation 

for the on-road field trials. In an early stage, software-in-the-loop and hardware-in-the-loop 

simulation have been used to accelerate the development and testing of the i-DREAMS real-

time interventions. Later on in the development cycle, simulator trials were used to pilot test 

the interaction between drivers and the i-DREAMS real-time interventions. 

The i-DREAMS field trials start when most of the i-DREAMS simulators trials have been fully 

conducted. The findings and outcome of the simulator trials serve as an input for the field 

trials. In total, five different simulator trials are being performed across Europe, for five 

different transportation modes (car, truck, bus, tram, and train). In the highly controllable and 

safe environment of driving simulators, participants are invited for a first-time experience with 

the i-DREAMS real-time interventions. Participants are subjected to pre-defined conditions 

that influence driver capability and task demand. This is combined with carefully chosen risky 

situations considered in the i-DREAMS mathematical model, and outside of the safety 

tolerance zone. Participants are asked about how they experienced the real-time 

interventions, while relevant driving parameters are collected by the driving simulator. This is 

performed for three different settings of the i-DREAMS system: no interventions, with 

interventions and with interventions modified by a condition like fatigue, bad weather or 

distraction. The combination of subjective user feedback and objective results, acquired from 

driving parameters, is used as input to further optimise the effectiveness and acceptance of 

the i-DREAMS real-time interventions. 

 

2.4 Evaluation (outcome, process and concept)  

 

Both outcome and process evaluation are the evaluation perspectives that will be conducted 

during the on-road trials.  

 

2.4.1 Outcome evaluation 

Outcome evaluation, also known as effect evaluation, measures the effectiveness of the 

intervention. More specifically, it assesses whether the targeted factors of the on-road trials 

changed as a result of the intervention or not. The outcome evaluation of the on-road trials 

will examine whether the i-DREAMS interventions influenced the following four 

outcomes/variables: ñsafety outcomesò, ñsafety promoting goalsò, ñperformance 

objectivesò, and ñchange objectivesò. These four outcomes are part of the logic model of 

the change behind the i-DREAMS interventions. For a detailed description, see deliverable 

3.3 (Brijs et al., 2020). Ideally, we would like to detect a statistically significant impact on the 
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safety outcomes (e.g., crash occurrence). However, this not being very likely to detect during 

the on-road trials due to the rare nature of crashes and because the on-road trials have a 

total duration of only five months, it is more likely that the i-DREAMS interventions will impact 

the three underlying outcome variables (safety promoting goals, performance objectives and 

change objectives). 

 

2.4.2 Process evaluation 

Process evaluation assesses which parts of the intervention were effective and which not. 

More specifically, the quality of implementation and adoption of the intervention is 

investigated. The RE-AIM Framework variables (Glasgow et al., 1999) are the main focus of 

the process evaluation of the on-road trials. RE-AIM is a widely known framework for process 

evaluation and stands for: Reach, Effectiveness, Adaption, Implementation and 

Maintenance, as shown in Figure 4. For a detailed description, see deliverable 7.1 

(Katrazakas et al., 2020). 

 
Figure 4: the RE-AIM Framework 

Furthermore, the seven key process evaluation components defined by Linnan and Steckler 

(2000) will be applied to conduct a process evaluation of the on-road trials. These 

components are: 

1. Context: Aspects of the larger social, political, and economic environment that may 

influence intervention implementation. 
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2. Reach: The proportion of the intended target audience that participates in an 

intervention. If there are multiple interventions, then it is the proportion that 

participates in each intervention or component. It is often measured by attendance. 

Reach is a characteristic of the target audience. 

3. Dose delivered: The number or amount of each interventionôs intended units or each 

component delivered or provided. Dose delivered is a function of the efforts of the 

intervention providers. 

4. Dose received: The extent to which participants actively engage with, interact with, 

are receptive to, and use materials or recommended resources. Dose received is a 

characteristic of the target audience, and it assesses the extent of engagement of 

participants with the intervention. 

5. Fidelity: The extent to which the intervention was delivered as planned. It represents 

the quality and integrity of the intervention as conceived by the developers. Fidelity is 

a function of the intervention providers. 

6. Implementation: A composite score that indicates the extent to which the 

intervention has been implemented and received by the intended audience. 

7. Recruitment: Procedures used to approach and attract participants. Recruitment 

often occurs at the individual and organisational/community levels. 

 

User acceptability and acceptance will be a key-component to be investigated in terms of 

process evaluation. Adopting a new in-vehicle safety technology can only be successful if the 

technology effectively reduces the target risk and when it is also used efficiently by the driver. 

If the driver does not accept the technology, misuse or disuse of the technology is evident 

(Parasuraman & Riley, 1997). It is therefore essential to measure and reach a high level of 

acceptability and acceptance. Consequently, the outcome evaluation will also assess the 

ñuser acceptanceò and ñuser acceptabilityò of the i-DREAMS system. Acceptability applies to 

whether drivers intend and are open to using the system, whereas acceptance relates to how 

drivers experience a new systemôs actual use. Both aspects are essential for the adaptation 

and effectiveness of interventions. 

 

2.4.3 Conceptual framework 

Figure 5 shows the conceptual framework to develop research questions for the i-DREAMS 

intervention assessment.  At the top of the figure, the different components (i.e., safety 

outcomes, safety promoting goals, performance objectives) constituting the logic model of 

change behind the real-time intervention offered during the on-road trials are shown. The 

participants of the on-road trials will receive three different intervention formats:  

1. Real-time intervention via an in-vehicle warning system 

2. Real-time intervention via an in-vehicle warning system and post-trip intervention via 

a smartphone app consisting of feedback (i.e., scores indicating driving performance) 

3. Real-time intervention via an in-vehicle warning system and post-trip intervention via 

a smartphone app + web dashboard consisting of both scores and gamification 

elements. 

These different intervention formats are all linked to these outcomes of the i-DREAMS model 

of change (i.e., safety outcomes, safety promoting goals, performance objectives and change 

objectives). It is essential to take potential moderators and mediators into account.  

Moderators affect the relationship between two variables, whereas mediators explain the 

relationship between two variables. The possible variables that could moderate or mediate 
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the intervention formatôs impact on the outcomes appearing in the i-DREAMS model of 

change are technology acceptability, safety culture/climate, and participant profile. 

Technology acceptability is ñthe degree to which an individual incorporates the system in 

his/her drivingò. Safety culture/climate applies to ñan organisationôs approach to safetyò and 

is primarily applicable to professional drivers like truck and bus drivers and train and tram 

operators. While ñsafety cultureò mainly refers to individual and group values, attitudes, 

perceptions, competencies regarding safety, ñsafety climateò is primarily used to describe the 

expressed ideas, the tools and techniques used in general by the organization to confirm its 

compliance to safety. Participant profile describes ñthe characteristics of a personò.  

 

Figure 5: Conceptual framework for research questions 

2.5 Research questions, indicators and measures, and methodological 

design  

This section focuses on the research questions that will be attempted to be answered with 

the field trials, as well as the necessary indicators, measurements and methodological 

designs needed to obtain such answers. 

The purpose of the field trials is to collect the necessary data, which will lead to the identification 

of the STZ and the correlated conditions, to predict and explain the prevailing level of road 

safety and driving behaviour. As a result, research questions associated with the field trials are 

linked with the procedure and preparation of the field trials as well as the identification and 

explanation of the STZ levels, as a preparation for the analyses in subsequent work packages 

(i.e., WP6 and WP7) 
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2.5.1 Field trials procedures (process evaluation) 

 

¶ How do incentives assist in recruiting participants for a 6-month field trial study? 

¶ How acceptable is the monitoring equipment for potential field-trial participants? 

¶ What are the differences in recruitment of professional vs private drivers? 

¶ Do the interventions help in keeping drivers motivated for participation? 

¶ How is seamless data collection ensured during the duration of the experiments? 

 

2.5.1.1 Indicators and measures 

For research questions related to the procedures of preparing and performing the field trial 

experiments, indicators that could be used are statistics gathered throughout the experiments 

such as monitoring participation, the drop-out percentage, as well as the details included in the 

exit questionnaires of participants. With regards to the last question, logging of erroneous 

measurements or contingency planning for faulty equipment would also assist in identifying 

the success of the field trials. 

 

2.5.1.2 Methodological design  

Analyses of Variance (i.e., ANOVA and ANCOVA) will be conducted to investigate the 

acceptance of equipment and incentives, as well as differences between private and 

professional drivers. Descriptive statistics will also be utilised to obtain a high-level picture of 

participation, motivation and drop-out rates. 

 

2.5.2 STZ identification (operational evaluation) 

¶ Do the i-DREAMS interventions return the driver to the STZ phase of normal driving? 

¶ How much time is needed to identify the prevailing STZ level? 

¶ How much time is needed for participants to return to normal driving on average? 

¶ Which are the most crucial measurements for the prediction of the 

normal/dangerous/avoidable accident phase STZ level? 

¶ Which are the most crucial measurements that indicate change by the post-trip and 

gamification platforms? 

¶ What is the impact of the real-time interventions on the STZ level? 

¶ What is the impact of the post-trip interventions and the gamification platform on the 

STZ level? 

¶ How do users evaluate the real-time/post-trip interventions offered to them in terms of 

acceptability (with the inclusion of the intention to use the interventions)?  

¶  ȼow are the above questions different in private vs professional drivers? 

 

2.5.2.1 Indicators and measures 

For the identification of the STZ level, as well as the time spent in each of the STZ levels and 

the most crucial measurements, D3.2 and D4.2 (in their corresponding Table 1), have 

provided the necessary measurements to be used. 
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2.5.2.2 Methodological design  

The analytical models for STZ identification have already been described in previous project deliverables (i.e., 3.2 and 4.2). In summary, 

Dynamic Bayesian Networks (DBNs), Long-Short-Term-Memory networks (LSTMs), as well as Hybrid Choice Models and Structural Equation 

modelling can be used for STZ identification and explanation of measurement impacts. Furthermore, a plethora of analytical tools have been 

already documented within WP6 to be able to predict or explain safety risk and the impact of interventions (see Figure 6). 

 
Figure 6:Prediction and explanation of safety risk and impact of interventions 

 

With regards to the user evaluation of the real-time and post-trip acceptability, analyses of variance (i.e., ANOVA or ANCOVA) can be 

performed. 
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3 Technology overview  

There is a complex suite of technology being used in the field trials which includes equipment 

giving feedback in-vehicle in real-time as well as coaching tools offering advice and goal 

setting once a journey has finished.  

This technology has already been covered in detail in Work Package 4 deliverables and 

therefore will not be repeated in detail here but instead sign posted to where more detailed 

descriptions can be found.  

Since those deliverables have been published a user manual for the in-vehicle technology 

has been created and will be shown in this section to both illustrate the level of detail 

participants will receive when starting the trial and to also give the reader an indication of the 

project technology without the need to locate and read the WP4 deliverables.   

Please note, for further information on the project technology please refer to the following 

deliverables:  

¶ D4.1 and D4.4 for the in-vehicle technology description. 
¶ D4.5 for the smartphone application description. 
¶ D4.6 for the web dashboard description. 
¶ D4.7 for details on how to operate the web dashboard. 

There have also been minor modifications made to the technology since these deliverables 
have been published. For the in-vehicle technology, the visual display will now warn the 
driver if they are attempting to use their phone in a hand-held way while driving, the in-
vehicle display will show a symbol to remind them of the dangers of this. The in-vehicle 
display screen designs have also been upgraded, the manual below shows the new display 
screen designs as well as the hand-held phone use symbols.  

3.1 In-vehicle technology example user manual 

 

A user manual has been created for the in-vehicle technology for private drivers, a separate 

example has also been made for commercial drivers as the technology used varies slightly. 

There will be a similar manual for the use of the post-trip application, the in-vehicle example 

is used to illustrate what an i-DREAMS trial participant can expect to receive.  
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