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EXECUTIVE SUMMARY 

The deliverable describes the outline for the user uptake assessment.   

The objectives of the analysis plan are to identify the most appropriate analysis approach 

for answering the research questions and for testing the hypotheses formulated, and to 

identify the type and amount of data that will be used for this purpose including whether 

from an L-FOT, a D-FOT or a combination of both.  

The deliverable is based on the work carried out in WP2.2. Methods and tools (tasks 2.2.1, 

2.2.2, 2.2.3., and 2.2.4.) which has been described in D2.2.1. Test and Evaluation Strategy 

and its Annexes. The deliverable provides input to the work to be carried out in SP3 Field 

Operational Tests, i.e. the running of the trials, as well as to the work to be carried out in 

SP4 Evaluation and Assessment, more specifically WP4.7. for the analysis of User Uptake 

and Business Models, as well as the work to be carried out in WP4.3. Safety Impact 

Assessment, WP4.4. Mobility Impact Assessment, WP4.5. Efficiency Impact Assessment, 

and WP4.6. Environmental Impact Assessment. 

Core research questions have been identified and are listed together with the hypotheses 

that are linked to these research questions. The main questions can be summarised as ‘Is 

there any user uptake?’ or rather ‘Do the users adopt the functions and the devices?’ and 

‘What are the possible reasons why – or why not?’  The term ‘adopt’ is here used to mean 

the users’ incorporation of functions/ND into the pattern of their daily life. The core research 

questions and hypotheses are questions and hypotheses to be addressed across all FOTs, 

based on an evaluation of the feasibility, importance, and relevance to the TeleFOT project.  

The deliverable describes the overall assessment approach including the approach to be 

taken for each of the core research questions and the hypotheses. Fundamentally, the 

questions and hypotheses will be addressed by applying relevant statistical tests in order to 

identify, for instance, differences over time (e.g. in use frequency). However, in some cases 

a purely descriptive approach will be taken. In all cases, further analyses will investigate the 

impact of different background factors on the outcome, for instance the impact of age, 

gender, or driving experience on user’s acceptance and adoption of function/ND. In 

addition, the data necessary to be collected have been determined for each of the core 



Take-Up of Function - Data 

Analysis Plan 

PU Copyright TeleFOT 

Contract N 224067 

 

 

2010/05/25 

CHALMERS 

 Page 8  

of 83 

 

research questions. The user uptake analysis relies primarily on the collection of subjective 

data by means of questionnaires (see D2.2.1. Test and Evaluation Strategy for draft 

versions of Background Questionnaire and User Uptake Questionnaires) but also on 

complementary data to be collected by interviews post-trial and by travel diaries collected 

during the trials.  

Finally the primary risks (e.g. loss of data, or collection of invalid data) are described 

along with solutions proposed to deal with these risks. 

The User Uptake Assessment Plan will be updated on the basis of the experience 

accumulated during the first analyses of the data from pilot tests and/or before studies. 
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1. INTRODUCTION  

1.1. The TeleFOT project 

“TeleFOT is a Large Scale Collaborative Project under the Seventh Framework Programme, 

co-funded by the European Commission DG Information Society and Media within the 

strategic objective “ICT for Cooperative Systems. Officially started on June 1st 2008, 

TeleFOT aims to test the impacts of driver support functions on the driving task with large 

fleets of test drivers in real-life driving conditions. In particular, TeleFOT assesses via Field 

Operational Tests the impacts of functions provided by aftermarket and nomadic devices, 

including future interactive traffic services that will become part of driving environment 

systems within the next five years. Field Operational Tests developed in TeleFOT aim at a 

comprehensive assessment of the efficiency, quality, robustness and user friendliness of in-

vehicle systems, such as ICT, for smarter, safer and cleaner driving.” (TeleFOT Annex I - 

Description of work, 2008).  

Thus, the overall objectives of the TeleFOT project are to evaluate the impact of nomadic 

and after-market devices (ND) on efficiency, environment, mobility and safety. The fifth 

area is user uptake. By user uptake is here meant the extent to which users adopt and 

integrate the ND and the functions offered into their everyday life, i.e. invest in them, use 

them and make use of the functions in relation to planning and undertaking 

journeys by car or by other means of transport.  

TeleFOT sub-project 4 (SP4) deals specifically with the evaluation and assessment. The 

primary aim of SP4 is to ensure that appropriate and rigorous analyses are conducted with 

confidence and validity in order to identify the impacts of the use of aftermarket and 

nomadic devices and the functions offered. The analysis undertaken within the TeleFOT 

project aims to assess the impact of after market nomadic devices in the five assessment 

areas listed above. An analysis plan has consequently been developed for each of the 

assessment areas. Ths deliverable describes the plan for the analysis of user uptake. Even 

though described as an impact area, the assessment should nevertheless not be understood 

as an assessment of the impact of nomadic and after market devices on user uptake but as 

an assessment of to what degree users have adopted and accepted the NDs and 
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their functions, and the reasons behind their adoption or rejection.  

1.2. Scope of Deliverable 

The primary objectives of the analysis plan are to identify the most appropriate analysis 

approach for answering the research questions and for testing the hypotheses formulated, 

and to identify the type and amount of data that will be used for this purpose whether 

collected in an L-FOT, a D-FOT or a combination of both. The plan is to ensure that the data 

used is representative both at national level and pan-european level in order to make 

predictions about the up-take process in a wider driving population. The analysis plan hence 

provides important information to SP3 regarding the details of the L-FOTs and the D-FOTs 

study designs.  

In addition the analysis plan will; 

 Establish which analysis will be undertaken at a local level (test site FOT data) and 

which will be carried out at the SP level (combined FOT data) 

 Determine the respective project partners’ responsibilities for undertaking the 

analyses 

The analysis plan also aims to provide strategies to; 

 Avoid excessive duplication of effort across the impact areas 

 Deal with the inevitable variability within the data collection 

 Accommodate the assessment of devices with multiple functions 

 Address the issue of global assessment, i.e. how to address the issue of user uptake 

on a European level 

 Plan for detailed long term and more immediate short term output to stakeholders 

The deliverable describes an initial analysis plan. There is consequently a need to be 

adaptable based upon the outcomes from the pilot analysis, the difference between theory 

and practice. The same applies to all analysis plans developed within the deliverables 4.3.1. 

Safet Impact Assessment, D4.4.1. Mobility Impact Assessment, D4.5.1. Methodological 

Framework for Efficiency Analysis, and D 4.6.1. Environmental Impact Assessment, as a 

coordinated approach was followed within SP4, in order to develop the plans.  
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1.3. Accomplishment 

The work described in the deliverable has been accomplished in three main steps. 

Step 1: In order to assess the impacts on each of the assessment areas, core research 

questions and hypotheses for each assessment area have been developed in SP2, in 

collaboration with SP4. These take into account the functionality of the devices specifically 

under consideration in TeleFOT. This task was based on the conclusions drawn in D2.2.1. 

Testing and Evaluation Strategy and its Annex III, Tables III.i. - III.v.  

Step 2: As a next step, details have been elaborated regarding the analyses that will be 

undertaken to answer research questions and formulated hypotheses. For each research 

question and hypothesis an appropriate analysis approach for addressing the question and 

testing the hypothesis has been identified.  

Step 3: As a final step, the necessary type of data that will be used for addressing the 

chosen core research questions and hypotheses have been identified, including whether 

collected from an L-FOT, a D-FOT or a combination of both. 

1.4. Structure of Deliverable 

The deliverable is structured as follows: 

 In section 2.1. the selection process behind core research questions and hypotheses 

is briefly described. Additional information is found in Annexes I and II 

 In section 2.2. the core research questions and hypotheses are listed 

 In section 2.3. the minimum data requirements for addressing the user uptake 

analysis is described 

 Section 3.1. describes the expected contributions from the partners allocated 

resources in WP4.7.1. and 4.7.2. according to the DoW (from June 2009) 

 Section 3.2. elaborates on the procedure for analysing the core research questions 

and hypotheses listed in section 2.2 

 Section 3.3. briefly describes how the issue of single functions and combinations of 

functions will be addressed in the analysis 

 Chapter 4 includes a risk assessment 
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2. RESEARCH QUESTIONS AND HYPOTHESES 

2.1. Selection Process 

Based upon the previous work undertaken in order to develop the research questions and 

hypotheses, a core set of research questions (RQs) and associated hypotheses have been 

formulated to be considered within this deliverable, D4.7.1 Take-Up of Function - Data 

Analysis Plan. These core research questions and hypotheses were selected from and 

developed on asis of the research questions and hypotheses described in D2.2.1. Testing 

and Evaluation  Strategy, Annex III, Table III.v. The final choices were based on the 

following criteria:  

 The relevance of each question to the TeleFOT project (e.g. relevance for the 

functions to be assessed);  

 The importance of each question (e.g. justified by current literature1, public 

perception and the strength of contribution to the impact assessment);  

 The feasibility of answering the associated hypotheses, limited by a knowledge of the 

data to be collected. 

The process by which the core research questions and hypotheses have been reached is 

further explained in Annexes I to III. 

2.2. Core Research Questions and Hypotheses  

The main research questions to be addressed in WP4.7. can be formulated as: ‘Is there 

any user uptake?’ or rather ‘Do the users adopt the functions and the devices?’ and ‘What 

are the possible reasons why – or why not?’  The term ‘adopt’ is here used to mean the 

incorporation of ND/functions into the pattern of daily life.  

These generic research questions have been broken down into a set of sub-questions and 

consequent hypotheses.  

                                    

1 See Annex III for underlying theory and literature references. 



Take-Up of Function - Data 

Analysis Plan 

PU Copyright TeleFOT 

Contract N 224067 

 

 

2010/05/25 

CHALMERS 

 Page 13  

of 83 

 

 

A fundamental question is to what degree the functions and devices are actually used in 

relation to different journeys (Table 1). This indicates a first step in a process towards 

adoption.  

Table 1. Research questions RQ1 and RQ2. 

Research question Hypotheses 

RQ1. To what extent have the functions 
and devices been used (before, during, 
after journeys)? 

NA 

RQ2. Were the functions/devices used 
more or less over time? 

H2.1. There is a change in the use of 
function/devices over time.  

H2.2. The participants report a change in 
use of functions/devices over time. 

 

Subsequent research questions are if the use of the functions/devices has any impact on the 

user’s behaviour in terms of travel patterns, driving behaviour, etc., indicating a second 

level of adoption. Examples of research questions and hypotheses are given below (Table 

2.). The main part of these research questions will however be addressed in WP4.3.– 

WP4.6.2 and will therefore not be further developed here. To be addressed in the user 

uptake analysis is RQ5 and hypothesis H5.1.  

                                    

2 For an explanation, see TeleFOT Description of Work 
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Table 2. Research questions RQ3 – RQ5.   

Research question*) Hypotheses*) 

RQ3. Is travel behaviour affected? H3.1. Participants report a change in the 
number of journeys undertaken because 
they have access to the device/function 

 H3.2. Participants report a change in the 
distance travelled between comparable 
origins and destinations because they have 
access to the device/function 

 H3.3. Participants report a change in the 
duration of journeys travelled between 
comparable origins and destinations 
because they have access to the 
device/function 

 H.3.4. Participants report a change in the 
choice of routes (road type) when the 
device/function is used compared to when 
it is not. 

RQ4. Is driving behaviour affected? H4.1. The number of speed 
violations/proportion of time spent in 
excess of the speed limit changes with 
access to the device/function 

H4.2. There is a change in average speed 
with access to the device/function. 

RQ5. Will problem awareness/problem 
perception change? 

 

H5.1. Problem awareness related to the 
specific function of the nomadic device 
(mobility, efficiency, environment, safety) 
will change. 

*) RQ3 and RQ 4 will be addressed in WP4.3.- WP4.6. Only RQ5 will be addressed from a 

user uptake perspective. 
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A third set of research questions and hypotheses concerns acceptance, which is regarded as 

a prerequisite for adoption (or user uptake), and what factors influence the participants’ 

acceptance of the device/function (Table 3) 

Table 3. Research questions RQ6 – RQ11. 

Research question Hypotheses 

RQ6. Is user acceptance influenced by 
perceived usefulness of device/function? 

H6.1. Acceptance is influenced by 
perceived usefulness of device/function.  

RQ7. Is user acceptance influenced by 
perceived ease-of-use?  

H7.1. Acceptance is influenced by 
perceived ease-of-use of device/function.  

RQ8. Is user acceptance influenced by 
perceived trust in device/function?  

H8.1. Acceptance is influenced by 
perceived trust in device/function. .  

RQ9. Is user acceptance influenced by the 
physical design of the device?  

H9.1. To be developed further when details 
on the functions/devices are available.  

RQ10. Is user acceptance influenced by the 
design of the user interface of the device?  

H10.1. To be developed further when 
details on the functions/devices are 
available.  

RQ11. Is there a change in users’ 
acceptance over time? 

H11.1. Acceptance of device/function will 
increase with increased use experience. 

H11.2. Acceptance of 
device/functiondevice/function will increase 
with time. 
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A fourth sub-set of research questions concerns the participant’s willingness to (in the 

future) invest in the function/device (Table 4).   

Table 4. Research question RQ12. 

Research question Hypotheses 

RQ12. Is there a change in perceived 
affordability over time? 

H12.1. Perceived affordability of 
device/function will increase with increased 
use experience. 

H12.2. Perceived affordability of 
device/function will increase over time.  
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3. ASSESSMENT OF USER UPTAKE 

3.1. Contributions from Partners 

Several partners are expected to make a contribution to the sub-tasks 4.7.1. and 4.7.2. 

within WP 4.7 including VTT, CRF, CHALMERS (lead), LOUGH, and SNRA (see Table 5 for 

details).  

Table 5. Partner contribution to tasks 4.7.1. and 4.7.2. according to Description of 
Work, June 2009. The partners marked *) have left the project and their allocated 

personmonths will be re-allocated to other and/or new partners, to be decided. 

Partner Role Person 

months 

VTT Responsibility for FOT data from Finland.  

Link between data analysis and Task 2.2.2. Research questions and 
indicators. 

Contribute to results. Review/identification of implications for User 
Uptake. 

6 

CRF Contribution to the data analysis of the data from the Italian FOTs. 

Contribute to results. Review/identification of implications for User 
Uptake. 

4 

CHALMERS Leads the task (4.7.) 

Responsibility for FOT data from Sweden. 

Link between data anslysis and Task 2.2.3. Experimental design. 

Responsible for the deliverable D4.7.1. Take-up of functions - data 
analysis plan, as well as D4.7.2. Implications for Uptake.  

9 

N.N.*) Contribute with guidance on requirements for data analysis output 
from a private company perspective 

1 
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Table 5. cont. 

Partner Role Person 

months 

LOUGH Responsibility for FOT data from UK. 

Link between data analysis and Task 2.3.2. Quality of data. 

Contribute to results. Review/identification of implications for User 
Uptake. 

Contribute with work on factors that identify value for the end user 

6 

SNRA Contribute with guidance on requirements for data analysis output 
from a public authority perspective 

Contribute to results. Review/identification of implications for User 
Uptake. 

2 

N.N.*) Contribute to data analysis of Spanish FOT 

Contribute to results. Review/identification of implications for User 
Uptake. 

2 

 

The following general approach for generating analysis results will be employed:  

 Analysis that requires L-FOT data – and the main part of the user uptake analysis 

does – will be undertaken by the WP leader and other partners with allocated 

resources for the activity (as specified in the DoW). This work will be co-ordinated by 

the WP leader and appropriate guidance will be given to each partner involved in the 

analysis.  

 Analysis that requires use of the D-FOT data3 will be carried out locally by partners 

responsible for the test site. These are:  

 Finland - VTT 

 Spain - CIDAUT/Reuker 

 Greece - CERTH/ICCS 

                                    

3 The User Uptake Analysis relies however primarily on L-FOT data.  
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 UK - MIRA/LOUGH 

 German- IKA 

 Italy - CRF 

 The above distribution of responsibility also involves an analysis of additional 

subjective data such as data collected by individual and/or focus group interviews. 

This data will provide an important basis for the user uptake analysis.  

 The WP leader has the responsibility for bringing all of the results together and, in 

discussion with other partners who have resources (according to the DoW), 

interpreting the results and formulating conclusions. 

 Test sites must be made aware that there is an obligation to answer the core 

TeleFOT hypotheses. Other issues should only be explored if there are resources 

remaining once the core TeleFOT analysis has been undertaken. 

3.2. Analysis of Research Questions and Hypotheses 

Separate analyses will be carried out for different evaluation data (large-scale and detailed 

FOT). As time is considered a key issue in users’ uptake of new technology, however, the 

user uptake analysis will focus on data from the L-FOTs. All analyses will be carried out 

across sites, but also by site in cases where additional data is available, for instance 

detailed subjective data collected by means of in-depth interviews.  

3.2.1. Statistical methods 

Statistical analyses will involve parametric as well as non-parametric analysis. Parametric 

methods (e.g. Hinkle et al., 1988) will be used for quantitative data based continuous 

measurements or measured by an interval or ratio scale, for instance when addressing 

research questions and hypotheses that concern the number of times the different 

devices/functions are used. The analysis of user uptake will however primarily be based on 

subjective data, provided in a numerical format but as ratings on an ordinal or even a  

nominal scale. This data will allow for statistical tests of, for instance, differences in 

acceptance ratings over time and correlations between factors such as gender and ratings of 

usefulness. Given that the data represent rank ordering rather than precise measurements, 

non-parametric methods (e.g. Siegel & Castellan, 1988) will be used. Non-parametric 
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alternatives to t-tests are the Mann-Whitney U test and the Kolmogorov-Smirnov 2-sample 

test (for independent samples) and the Sign Test or the Wilcoxon Matched pairs test (for 

dependent samples). A non-parametric alternative to repeated measures ANOVA is 

Friedman's two-way analysis of variance and an eqvivalent to the standard correlation 

coefficient is Spearman R. If the two variables of interest are categorical in nature 

appropriate nonparametric statistics for testing the relationship between the two variables 

are the Chi-square test, the Phi coefficient, or the Fisher exact test.  

Simple logistic regression will typically be used when one nominal variable with two values 

(e.g. “on”/”off”) and one measurement variable whereas multiple logistic regression will be 

used when the dependent variable is nominal and there is more than one independent 

variable.  

Nevertheless, part of the analysis will be purely descriptive to its character. The analysis will 

use background information and additional subjective data collected by means of personal 

interviews and/or focus group interviews, to clarify and interpret the findings.  

3.2.2.Elaboration of approach per research question and hypothesis 

In the following section, the strategy for analysing each of the research questions and 

hypotheses is presented.  

RQ1. To what extent have the functions and devices been used (before, during, after 

journeys)? 

The research question will be addressed by analysing the travel diary reports on when and 

how often the devices/functions have been used. Use will be calculated as the number of 

journeys in relation to which the device/function has been reported to be used/ the total 

number of journeys reported over a set period (one week, to be confirmed based on results 

from pilots). The analysis will result in a description of the extent to which different 

devices/functions have been used over time, before, during and after journeys. In those 

cases where possible logged data on function “on”/”off” will be compared with the travel 

diary reports.  
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A further qualitative analysis will investigate possible relationships between degree of use 

and background factors, for instance age, gender, driving experience, etc. retrieved from 

the Background Questionnaire. 
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RQ2. Were the functions/devices used more or less over time? 

H2.1. There is a change in the use of function/devices over time.  

The data will be collected from the participants’ travel diaries. In order to address the 

hypothesis, data need to be collected minimum three times: at the beginning of the trial, in 

the middle of the trial, and towards the end of/after the trial.  

The underlying assumption is that there is a change in use over time. This change is 

expected to be an increase – but it may also be decrease – in the number of times the 

function/device is used dependent upon the way the participant value the function/device. 

Use will be calculated as the number of journeys in relation to which the device has been 

reported to be used/the total number of journeys reported over a set period (one week).  

The hypotheses are consequently:  

H0= There is no change in the use of the device over time.  

H1= There is a change in the use of the device over time.  

A regression analysis will be carried out to test the hypotheses. 

Furthermore, a qualitative analysis be carried out as to determine whether the change 

refers to an increase or a decrease in use, as well as the specific reasons why as can be 

determined by additional sources in terms of User Uptake Questionnaires and personal 

interviews/focus group interviews carried out post-test. Also, logistic regression analysis will 

be used to investigate possible relationships between change/no change and background 

factors, for instance age, gender, driving experience, etc. retrieved from the Background 

Questionnaire. 

H2.2. The participants report a change in use of functions/devices over time. 

The data will be collected by means of participants’ self-assessments in the User Uptake 

Questionnaire. Only data collected post trials will be considered.  

The underlying assumption is that there is a change in use (reported) over time. This 

change is expected to be an increase – but it may also be decrease – in the number of 
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times the function/device is used dependent upon the way the participant value the 

function/device.  

In order to test the hypothesis and by applying a z-test or a Fisher’s exact test (dependent 

upon the sample size), the proportion of participants indicating a change in the use of the 

functions/devices will be compared with the proportion of participants indicating no change 

The assumption is thus that the proportion of participants indicating a change will be higher 

than the number of participants indicating no change:   

H0=The proportion of participants indicating a change will be no higher than the 

number of participants indicating no change.  

H1= The proportion of participants indicating a change will be higher than the number 

of participants indicating no change.  

In addition, a further qualitative analysis will determine whether the change refers to an 

increase or a decrease in use, as well as the specific reasons why. Also, logistic regression 

analysis will be used to investigate possible relationships between change/no change and 

background factors, for instance age, gender, driving experience, etc. retrieved from the 

Background Questionnaire. 

RQ5. Will problem awareness/problem perception change? 

H5.1. Problem awareness related to the specific function of the nomadic device (mobility, 

efficiency, environment, safety) will change. 

Data will be collected by means of User Uptake Questionnalres. Data on participant’s 

awareness of problem (e.g. safety implications) will be collected minimum before test and 

post-test.  

The assumption is that the participants’ problem awareness will increase with access to the 

function/device and further that this will have an effect also the participant’s acceptance 

and adoption of the function/device. Depending upon the available data the following 

alternative hypotheses have been formulated:  

H0: The participant’s perception of the problem remains the same over time.  

H1.1: The participant’s perception of the problem will change over time.  
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or 

H1.2: The participant’s problem perception will be different after the test compared to 

before the test. 

Statistical analysis (regression analysis or Wilcoxon Matched pairs test depending upon the 

H1.x chosen) will determine whether there is a significant change or not.  

Logistic regression analysis will investigate possible relationships between change/no 

change and background factors, for instance, age, gender, driving experience, and attitude 

towards function/device etc. retrieved from the Background Questionnaire and User Uptake 

Questionnaires.  

RQ6. Is user acceptance influenced by perceived usefulness of function/device? 

H6.1. Acceptance is influenced by perceived usefulness of function/device.  

Data will be collected by the User Uptake Questionnaire distributed post-test. Usefulness will 

be measured by means of a set of items that together make up part of the construct 

“acceptance”. Individual scores, per item, will be turned into a total score according to a 

predefined code key.  

According to the underlying framework4, user acceptance of functions/devices is partly 

determined by the user’s perception of the usefulness of the function/device. The 

assumption is that the higher the perceived usefulness, the higher the user’s acceptance:  

H0: Perceived usefulness will have no significant effect on acceptance.   

H1: Perceived usefulness will have a significant positive effect on acceptance.   

Pearson’s R or Spearman’s R will be calculated to determine the strenght of the relation 

between ratings of usefulness and ratings of overall acceptance. 

A further qualitative analysis will be made in order to investigate what constitutes the 

concept of usefulness in this case. A regression analysis will be applied to investigate the 

possible relationships between degree of acceptance and background factors, for instance 

                                    

4 See Annex III 
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user age, gender, driving experience, etc. retrieved from the Background Questionnaire. 

Complementary information will be sought in personal interviews and/or focus group 

interviews carried out post-test.  

RQ7. Is user acceptance influenced by perceived ease-of-use?  

H7.1. User’s acceptance is influenced by perceived ease-of-use of function/device.  

Data will be collected by the User Uptake Questionnaire distributed post-test. Ease-of-use, 

as well as acceptance will be measured by means of a set of items. Individual scores, per 

item, will be turned into a total score according to a predefined code key.  

According to the underlying framework5, user acceptance of functions/devices is partly 

determined by the user’s perception of the usefulness of the function/device. The 

assumption is that the higher the perceived usefulness, the higher the user’s acceptance:   

H0: Perceived ease-of-use will have no significant effect on acceptance.   

H1: Perceived ease-of-use will have a significant positive effect on acceptance.   

Pearson’s R or Spearman’s R will be calculated to determine the strenght of the relation 

between ratings of ease-of-use and ratings of overall acceptance. 

Further analysis will be made into what constitutes the concept of usefulness in this case. A 

regression analysis will be applied to investigate the possible relationships between degree 

of acceptance and background factors, for instance user age, gender, driving experience, 

etc. retrieved from the Background Questionnaire. Complementary information will be 

sought in personal interviews and/or focus group interviews carried out post-test.  

                                    

5 See Annex III.  
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RQ8. Is user acceptance influenced by perceived trust in function/device?  

H8.1. User’s acceptance is influenced by the user’s perceived trust in function/device.  

Data will be collected by the User Uptake Questionnaire distributed post-test. Trust, as well 

as acceptance will be measured by means of a set of items. Individual scores, per item, will 

be turned into a total score according to a predefined code key.  

According to the underlying framework6, user acceptance of functions/devices is partly 

determined by the user’s trust in (i) the function/device and (ii) the service provider. The 

assumption is that the higher the perceived trust, the higher the user’s acceptance.  

H0: Perceived trust will have no significant effect on acceptance.   

H1: Perceived trust will have a significant positive effect on acceptance.   

Pearson’s R or Spearman’s R will be calculated to determine the strenght of the relation 

between ratings of trust and ratings of overall acceptance. 

Furthermore, a regression analysis will investigate the relationships between degree of trust 

as retrieved from the User Uptake Questionnaires and background factors, for instance age, 

gender, driving experience, etc. retrieved from the Background Questionnaire. 

Complementary information will be sought in personal interviews and/or focus group 

interviews carried out post-test.  

RQ9. Does the design of the device affect user’s acceptance of function/device? 

H9.1. User’s acceptance is influenced by the design of the nomadic device.  

It can be assumed that the physical design of the device will have some effect on the user’s 

acceptance – and adoption – of the function/device. However, before details are available 

for the different devices to be used, the research question cannot be further developed.  

                                    

6 Ibid. 
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RQ10. Does the design of the user interface affect user’s acceptance of function/device? 

H10.1. The design of the user interface will have an effect on user’s acceptance of 

function/device.  

It can be assumed that the design of the user interface, choice of modality for input and 

output etc. will have an effect on the user’s acceptance – and adoption – of the 

function/device. However, before details are available for the different devices to be used, 

the research question cannot be further developed.  

RQ11. Is there a change in users’ acceptance over time? 

H11.1. Acceptance of function/device will increase with time. 

Data will be collected by the User Uptake Questionnaires, before, during and after the test. 

It can be anticipated that as a user gets more and more acquainted with a 

function/functions, i.e. as his/her knowledge of the function/function grows, his/her 

acceptance will increase independent of how much the function has been activated/used.  

H0: Acceptance will not change over time.   

H1: Acceptance will increase over time.    

A regression analysis will determine whether there is a significant change or not. 

Further analysis will investigate the reasons for the outcome, in terms of for instance 

perceived usefulness and ease-of-use. Complementary information will be sought in 

personal interviews and/or focus group interviews carried out post-test.  

H12.2. Acceptance of function/device will increase with increased use experience. 

Data will be collected by user Uptake Questionnaires, before, during and after the test. 

It can be anticipated that a user’s acceptance will increase the more use experience he/she 

gets. Use experience depends however upon the function/device being activated. Thus the 

more the function/device has been activated, the higher the user’s acceptance. To be noted 
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is that one could also argue that the higher the acceptance, the higher the usage, i.e. the 

more the user accepts the function, the more the function/device will be used.  

H0: Acceptance will not change with increased usage.   

H1: Acceptance will change with increased usage.    

Regression analysis will determine whether there is a significant effect of usage (or not).  

Further qualitative analysis will investigate the reasons for the outcome, in terms of 

instance perceived usefulness and ease-of-use. Complementary information will be sought 

in personal interviews and/or focus group interviews carried out post-test.  

RQ12. Is there a change in perceived affordability over time? 

H12.1. Perceived affordability of function/device will increase over time.  

Perceived affordability will be collected by means of the User Uptake Questionnaire. 

Participant’s perceived affordability of function/device will be measured before trial, during 

trial and after trial.  

The assumption is that the perceived affordability of function/device will increase with 

increased over time – as the user learns more about the function.   

H0: Perceived affordability of function/device will remain the same over time.  

H1: Perceived affordability of function/device will change over time.    

Regression analysis will determine whether there is a significant change or not over time.  

Logistic regression analysis will investigate relationships between change/no change and 

background factors, for instance age, gender, driving experience, and attitude towards 

function/device etc. as well as perceived usefulness and ease-of-use retrieved from 

Background Questionnaire and User Uptake Questionnaires. Complementary information will 

be sought in personal interviews and/or focus group interviews carried out post-test.  

H12.2. Perceived affordability of function/device will increase with increased use experience. 

Data will be collected by user Uptake Questionnaires, before, during and after the test. 
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It can be anticipated that the user’s acceptance will increase the more use experience 

he/she gets. Use experience depends however upon the function/device being activated. 

Thus the more the function/device has been activated, the higher the user’s acceptance. To 

be noted is that one could also argue that the higher the acceptance, the higher the usage, 

i.e. the more the user accepts the function, the more the function will be used.  

H0: Perceived affordability will not change with increased usage.   

H1: Perceived affordability will change with increased usage.    

Regression analysis will determine whether there is a significant change or not over time.  

Logistic regression analysis will investigate relationships between change/no change and 

background factors, for instance age, gender, driving experience, and attitude towards 

function/deviceetc. as well as perceived usefulness and ease-of-use retrieved from 

Background Questionnaire and User Uptake Questionnaires. Complementary information will 

be sought in personal interviews and/or focus group interviews carried out post-test.  

3.3. Single Functions and Combinations of Functions/Devices 

There is general recognition that when statistical tests are undertaken in the context of a 

system or function, robust conclusions about the results cannot be drawn if the system or 

function does not operate in isolation. This applies also to the issue of user uptake. For 

example, if a user indicates acceptance or rejection of a navigation function, it cannot be 

concluded that the navigation function alone is responsible for the result if, for example a 

speed alert system is also incorporated into the same device.  

Some solutions for addressing the combination of functions have been proposed, the main 

part involve developing hypotheses that take the combination of functions into account at 

the outset. The chosen approach in TeleFOT has been to formulate the research questions 

and hypotheses on a generic level as a first step (see section 3.2. and Annex II). In the 

analysis of data per FOT, particular concern will be given to the combination of functions 

and possible co-effects. In this endeavour, the analys will have to rely in particular on 

information from the questionnaires and from personal interviews/focus groups to interpret 

the results. This should be sufficient to identify whether acceptance or rejection concerns 
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single functions or are the consequence of combinations of functions.  For example, a user 

may state that he/she uses a navigation function primarily because ithe device used also 

provides speed guidance or travel information. Through careful questioning, and linking to 

collected data, these reasons can be identified. 

3.4. Data Requirements 

Following the format of all TeleFOT analysis plans (see also D4.3.1 – D4.6.1), Table 6 

summarises the minimum data requirements to enable all of the core research questions to 

be addressed and the hypotheses tested and explored. Each data field (or variable) is 

categorised as being required for case selection (variables to select on), for statistical 

testing (variable to analyse), or for data mining to try and explain the results (variables to 

interpret results).  

The method of data collection and whether the data is to be collected in the D-FOT the L-

FOT or both is indicated for each variable. For user uptake, time is a fundamental 

parameter why L-FOTs are regarded as the main source. However, certain questions and 

consequent hypotheses may also be addressed in D-FOTs.  
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Table 6. Overview of data to be collected in the FOTs as a basis for the user uptake 
analysis. 

Variables to SELECT on7 Variables to ANALYSE8 

 

Variables to INTERPRET 
results9 

Measure Data source 
& whether in  
L +/or D-FOT 

Measure Data source 
& whether in  
L +/or D-FOT 

Measure Data source 
& whether in  
L +/or D-FOT 

Device status Logged data 
of ND on/off 

Travel diary 

L-FOT (only) 

Duration of 
time when 
device ON 
and OFF 

Logged data of 
ND on/off 

Travel diary 

L-FOT (only) 

Demographic 
data: age, 
gender, 
driving 
experience, 
knowledge of 
device, 
attitude 
towards 
behaviour 

Background 
Questionnaire 

 

Individual User Uptake 
Questionnaire 

L-FOT (only) 

Assessment of 
problem 
areas: 
efficiency, 
environmen, 
mobility, 
safety (rating) 

User Uptake 
Questionnaires 
(min. before, 
during, after) 

L-FOT  

Demographic 
data: age, 
gender, 
attitude 
towards 
behaviour 

Background 
Questionnaire 

 

 

                                    

7 Variables that the FOT must record/measure so that you can SELECT the appropriate data 
files for analysis. 
8 Variables that the FOT must record/measure so that you can ANALYSE the impact of the 
nomadic device, i.e. the dependent variables. 
9 Variables that the FOT must record/measure so that you can INTERPRET the results and 
come to conclusions about why the effects have occurred. 
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Table 6. cont. 

Variables to SELECT on Variables to ANALYSE 

 

Variables to INTERPRET 
results 

Measure Data source 
& whether in  
L +/or D-FOT 

Measure Data source 
& whether in  
L +/or D-FOT 

Measure Data source 
& whether in  
L +/or D-FOT 

 L-FOT  

(+D-FOT) 

Assessment of 
usefulness 
(rating) 

User Uptake 
Questionnaire 
(min. before, 
during, after) 

L-FOT (+D-
FOT but then 
only one 
questionnaire) 

Demographic 
data: age, 
gender, 
driving 
experience, 
knowledge of 
device 

Reasons for 
rating 

Background 
Questionnaire 

 

 

 

User Uptake 
Questionnaire 

(Interview) 

 L-FOT  

(+D-FOT) 

Assessment of 
ease-of-use 
(rating) 

User Uptake 
Questionnaire 
(min. before, 
during, after) 

L-FOT (+D-
FOT but then 
only one 
questionnaire) 

Demographic 
data:age, 
gender, 
driving 
experience, 
knowledge of 
device 

Reasons for 
rating 

 

Usability 
ratings 

Background 
questionnaire 

 

 

 

User Uptake 
Questionnaire 

(Interview) 

Usability 
tests/bench-
marking tests 
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Table 6. cont. 

Variables to SELECT on Variables to ANALYSE 

 

Variables to INTERPRET 
results 

Measure Data source 
& whether in  
L +/or D-FOT 

Measure Data source 
& whether in  
L +/or D-FOT 

Measure Data source 
& whether in  
L +/or D-FOT 

 L-FOT  

(+D-FOT) 

Assessmenf of 
degree of 
trust (rating) 

User Uptake 
Questionnaire 
(min. before, 
during, after) 

L-FOT (+D-
FOT but then 
only one 
questionnaire) 

Demographic 
data: age, 
gender, 
driving 
experience, 
knowledge of 
device 

Reasons for 
rating 

Background 
questionnaire 

 

 

 

User Uptake 
Questionnaire 

(Interview) 

 L-FOT  

(+D-FOT) 

Degree of 
acceptance 
(rating) 

User Uptake 
Questionnaire 
(min. before, 
during, after) 

L-FOT (+D-
FOT but then 
only one 
questionnaire) 

Demographic 
data: age, 
gender, 
driving 
experience, 
knowledge of 
device 

Reasons for 
ratings 

 

 

Characteristic
s of device 
and user 
interface 

Background 
questionnaire 

 

 

 

User Uptake 
Questionnaire 

(Interview) 

 

Facts to be 
collected from 
local FOT 
/supplier of 
device/functio
n 
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Table 6. cont. 

Variables to SELECT on Variables to ANALYSE 

 

Variables to INTERPRET 
results 

Measure Data source 
& whether in  
L +/or D-FOT 

Measure Data source 
& whether in  
L +/or D-FOT 

Measure Data source 
& whether in  
L +/or D-FOT 

 L-FOT (only) Perceived 
affordability 

User Uptake 
Questionnaire 
(min. before, 
during, after) 

L-FOT 

Demographic 
data: age, 
gender, 
income 

Ratings of 
acceptance, 
ease-of-use, 
usefulness 
etc. 

Background 
questionnaire 

 

User Uptake 
Questionnaire 

 

3.5. Consolidation Across Impact Areas 

All core research questions and hypotheses are to be addressed by all test sites. The 

consolidation of analysis results will be overseen by WP4.2, Coordination. This will ensure 

that those responsible for the impact area take a broad view of all of the results coming 

from each of the test sites as well as considers all research questions and hypotheses.  

In order to keep each impact area manageable, a prioritisation of research questions and 

hypotheses has taken place (as described earlier). However, it is still important to review all 

of the results in order to establish whether further impacts are seen that need to be 

considered beyond the research questions and hypotheses considered in this draft analysis 

plan. It can be expected that the degree of user uptake, user acceptance and adoption, will 

be an important part of the explanations for actual usage and hence on the observed effects 

(or not) of the tested functions on efficiency, enviroment, mobility and safety.  
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3.6. Strategy for Global Assessment 

In the TeleFOT project, there will be a requirement to generalise the results to a general 

population. However, this is not a straightforward task.  

One approach would be to use the data from different sites to form a single data set and 

perform (statistical) analysis as if they were measured in a single site. Due to the different 

rules and regulations, and potentially different characteristics of drivers, attitudes and 

values in the different countries, this approach is not recommendable. The variation across 

countries is then not taken into consideration in the analysis.  

The analysis needs to carefully assess the extent to which the data from different countries 

and different test sites can be combined. The best approach is to compare the results from 

individual countries, and then to make a decision on whether it is feasible to analyse the 

variation in results across countries. 

3.7. Strategy for Dissemination of Results – Short and Long Term 

The following will be considered and employed as and when appropriate in order to ensure 

timely dissemination of the results: 

 Individual test site feedback to local stakeholders 

 Stakeholder forums organised through SP5 

 Presentation of key results at relevant conferences and other forums in the 

international arena 

 Utilisation of the FOTNET forums 

 Publications in recognised international journals 

 Press releases (organised through SP5) 

 TeleFOT website 
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4. RISK ASSESSMENT 

No matter how well the data collection, collation and storage processes have been 

performed, it is likely that there will be problems and constraints with the data analysis.  

Contingencies may be required in the event that problems occur with missing, lost, 

erroneous and inconsistent data. Table 7 summarises the risks that are inherent in TeleFOT 

data collection, how the risk can be managed and proposed solutions in the event that the 

identified risk becomes a reality. This table has been prepared previously as part of D2.3.1 

Data Specification and Quality, and is a manifestation of the work that was undertaken 

within FESTA10 within the data quality task. The basic principles that are generically outlined 

in the Contingency Plan apply to all assessment activities (Safety, Mobility, Environment, 

Efficiency, and User Uptake).  

Table 7. TeleFOT generic data contingency plan 

Risk including risk 
severity (e.g. low, 
medium, high) 

Reduction (how the risk can be 
managed) 

Solution (if the risk 
happens) 

 

Missing data at point 
of collection 
(medium risk, 
medium severity) 

Arrange check-list of required data-
fields to ensure that collection is fully 
specified. Covered in Task 2.2.2 re data 
spec and WP2.3 re data acquisition and 
quality. 

 

Missing data will be 
denoted as such in 
analyses and caveats will 
be applied to results. 

Loss of data post-
collection (low risk, 
high severity) 

Ensure that data back-ups are provided 
(ain server and DVD) 

Back-up will be utilized. If 
data cannot be recovered, 
same caveats as above 
will be applied 

                                    

10 FESTA (2008).  
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Table 7. cont. 

Risk including risk 
severity (e.g. low, 
medium, high) 

Reduction (how the risk can 
be managed) 

Solution (if the risk 
happens) 

 

Inconsistent data across 
test communities 
meaning comparisons 
cannot be made (low 
risk, medium severity) 

Data quality ensured in Task 
2.3.2. Pilot data analysis 
conducted in WP4.1. Data 
consistency will be ensured 
through the review process of 
WP4.2. 

In this unlikely event, data 
analyses will not be 
conducted where data 
inconsistencies are found 

Insufficient data to 
ensure scientific 
rigour/statistically valid 
outcomes (medium risk, 
high severity) 

This will be established and 
addressed in a pilot study 
(WP4.1). Any indications that the 
data will not give statistically 
robust results will result in 
revision of methods, tools and 
data specification (WP2.2 & 2.3) 

In this unlikely event, the 
data analyses will be 
modified accordingly and 
the validity of the outcomes 
described. 

Late identification of 
needed analysis and 
analysis procedures 
cannot accommodate it 
(medium risk, medium 
severity) 

WP2.2 takes input from FESTA 
and identifies research questions 
& indicators which should avoid 
late identification of required 
analyses. Task 2.3.3 will identify 
database structure and 
incorporate flexibility to respond 
to unpredicted analysis 
requirements. Pilot study in 
WP4.1 will test analysis 
procedures. 

All efforts will be made to 
include the required 
analyses. Where this is not 
possible, the risk 
management strategies 
should have ensured that 
this analysis is not core to 
the needs of the impact 
assessment. 
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Table 7. cont. 

Risk including risk 
severity (e.g. low, 
medium, high) 

Reduction (how the risk can be 
managed) 

Solution (if the risk 
happens) 

 

Privacy of participant 
data compromised 
(low risk, high 
severity) 

Covered by WP3.7 all reasonable 
measures will be taken to ensure privacy. 
Protocols will be developed based on 
expert advice. 

Data stored in lockable filing systems – 
no personal data stored on database. 
Participant identification shredded shortly 
after use. 

Participants will be 
informed of privacy 
compromise and 
appropriate remedial 
actions will be taken in 
consultation with 
participants. 

Commercially 
confidential data 
compromised (low 
risk, high severity) 

Covered by WP3.7. Protocols will be 
developed. Stakeholders will be informed 
before participation that all reasonable 
measures will be taken to ensure 
commercially sensitive information will be 
kept confidential. Covered by consortium 
agreement plus other appropriate 
documentation as advised by experts. 

Stakeholders will be 
informed of compromise 
and appropriate 
remedial actions will be 
taken in consultation 
with stakeholders. 

Non-agreement on 
aspects of data 
analysis between 
SP4 partners 
(medium risk, 
medium severity) 

Multiple partners in WPs on analysis and 
implications (WPs 4.3-4.7). All analysis 
WP partners have significant expertise in 
the relevant areas and have common 
research motivations. All analysis work 
packages are lead by independent 
research organizations rather than 
commercial partners. 

Conflict resolution 
procedures defined in 
consortium agreement  
and managed in WP1.1 
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Table 7. cont. 

Risk including risk severity 
(e.g. low, medium, high) 

Reduction (how the 
risk can be 
managed) 

Solution (if the risk happens) 

 

Conflicts of needs between 
SP4 and SP2 (low risk, 
medium severity) 

Common partners in 
SP2 & SP4 

Conflict resolution procedures 
defined in consortium agreement  
and managed in WP1.1 

Conflicts of needs between 
SP4 and SP3 (low risk, 
medium severity) 

Common partners in 
SP3 & SP4 

 

Conflict resolution procedures 
defined in consortium agreement  
and managed in WP1.1 

Benchmarking/crash-tests 
identify planned 
devices/applications as 
intrinsically unsafe and/or 
unusable in FOTs (low risk, 
high severity) 

FOTs are using mature 
technologies, hence 
the risk of 
unsafe/unusable 
systems should be 
low. 

Stakeholders and partners 
responsible for national FOTs will 
be informed of results of crash-
tests and recommended remedial 
actions will be proposed (e.g. 
restricted use of devices/functions 
or alternative devices/functions 
used) 

 

Even though possibly covered in the table 7. the following risks are considered specifically 

important for the user uptake analysis (Table 8). 
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Table 8. Complementary contingency plan 

Risk including risk 
severity (e.g. low, 
medium, high) 

Reduction (how the risk 
can be managed) 

 

Solution (if the risk 
happens) 

 

Hardware and/or software 
failures of function/device. It 
is likely that there will be 
some hardware and/or 
software failure, which will 
have some impact on data 
collection. (high risk, high 
severity) 

Ongoing review of system 
functioning, and prompt 
resolution at a local level. 

If substantial hardware 
and/or software problems, 
identify where and how this 
may have influenced the 
results, and either adapt 
the analysis plan, exclude 
data, or perform separate 
analysis. 

Drop-out of participants. 
Drop-out of participants can 
be expected, and is a normal 
characteristic of large scale 
trials. (medium risk, medium 
severity) 

D2.2.1. describes a plan for 
reducing the risk of drop outs. 

 

Robust statistical analysis, 
with a large number of 
participants will help 
minimize the impact of 
individual drop outs. 

 

Participants have access also 
to other functions/devices 
than the ones included in the 
test. This may have an 
impact on the way new and 
additional functions and 
devices are received and 
assessed. (high risk, medium 
severity) 

Ensure that information is 
collected on possible additional 
functions/devices used by 
participants. 

Identify where this may 
have influenced the results, 
and either adapt the 
analysis plan, exclude data, 
or perform separate 
analysis. 

 

 

The user uptake analysis relies primarily on subjective data collected by means of different 

questionnaires and complementary personal interviews and/or focus group interviews post 

test. Some additional risks regarding the collection and analysis of subjective data must 

therefore be specified (Table 9).  
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Table 9. Additional contingency plan regarding the collection and analysis of 
subjective data. 

Risk including risk 
severity (e.g. low, 
medium, high) 

Reduction (how the risk 
can be managed) 

 

Solution (if the risk 
happens) 

 

Poor design of questionnaires 
and interview guides may 
result in a loss of data 
(medium risk, high severity). 

 

Follow general quality 
guidelines for the design of 
questionnaires/interview 
guides in terms of the 
formulation of questions as 
well as the number of 
questions. In the case of a 
missing questionnaire or 
interview, efforts will be 
made to ensure that data 
collection is as complete as 
possible. Responsibility for 
reminders and follow-ups will 
assigned at the local test 
sites. 

Identify where this may have 
influenced the results, and 
either adapt the analysis 
plan, or perform separate 
analysis. 

 

Poor design of questionnaires 
and interview guides may 
result in low validity (low 
risk, high severity). 

 

Follow general quality 
guidelines for the design of 
questionnaires/interview 
guides in terms of the 
formulation of questions. 
Carry out careful pilot tests 
of questionnaires and 
interview guides.  

Identify where this may have 
influenced the results, and 
either adapt the analysis 
plan, exclude data, or 
perform separate analysis. 
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Table 9. cont. 

Risk including risk 
severity (e.g. low, 
medium, high) 

Reduction (how the risk 
can be managed) 

 

Solution (if the risk 
happens) 

 

Poor/incorrect translation of 
questionnaire/interview 
guide. Questionnaires will be 
distributed to participants 
across D-FOTs and L-FOTs. 
They will be translations 
from English to the language 
spoken at the test site. In 
translations the indended 
meaning behind a question 
and the answers can be lost. 
(medium risk, high severity) 

Close liasion with a proficient 
English speaker at local 
sites, plus ‘reverse 
translation’ of key phrases 
can help ensure meaning is 
preserved 

 

Identify where this may have 
influenced the results, and 
either adapt the analysis 
plan, exclude data, or 
perform separate analysis. 

 

Coding errors. The responses 
to open-ended questions 
must be coded which in itself 
may result in errors. 
(medium risk, medium 
severity) 

 

This will be avoided by the 
provision of clear and 
consistent code key. This is 
particularly important as the 
process will also involve 
translations from one 
language to another 
(English). In an interview 
situation, the interviewer can 
summarise the answer or 
group of answers, and allow 
the interviewee to agree or 
disagree and/or to comment 
on the interpretation. 
Consistency in coding can 
also be checked by 
comparing several 
independent analysts’ coding 
of the whole or a subset of 
the collected data. 

Identify where this may have 
influenced the results, and 
either adapt the analysis 
plan, exclude data, or 
perform separate analysis. 
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5. CONCLUSIONS 

The deliverable describes the outline for the user uptake assessment. The objectives of the 

analysis plan have been to identify an appropriate analysis approach for answering the 

research questions and for testing the hypotheses formulated, and to identify the type and 

amount of data that will be used for this purpose including whether from an L-FOT, a D-FOT 

or a combination of both.   

The conclusion are the following: 

 A set 12 core research questions and subsequent hypotheses are to be addressed. 

The main questions are: ‘Do the users adopt the functions and the devices?’ and 

‘What are the possible reasons why – or why not?’ .  

 The questions and hypotheses are to be addressed by applying relevant statistical 

tests in order to test the hypotheses. Depending upon the type of data, parametric 

or non-parametric statistical methods should be used. The analysis also need to 

consider whether the tests are designed according to a within- or between-subject 

design. For a few of the research questions a purely descriptive approach must be 

taken. In all cases, further analyses are to be carried out in order to explain the 

impact of different background factors, such as gender, age, driving experience etc., 

on the outcome.  

 The user uptake analysis will rely primarily on the collection of subjective data by 

means of questionnaires: the Background Questionnaire distributed before the trials 

and the User Uptake Questionnaires, distributed before, during, and after the trials. 

The analysis will also rely on complementary data that are to be collected by 

interviews carried out post-trial as well as by by travel diaries collected during the 

trials.  

 There are several risks associated with the collection and analysis of the data, 

including the possibiity to lose data or to collect invalid data. Different means must 

be used in order to reduce the risks and/or their possible effects on the possibility to 

carry out the analyses.  
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The plan for the analysis is tentative and must be updated on basis of the experience 

accumulated during the analyses of the data from pilot tests.  
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ANNEX I: PROCEDURE FOR CHOOSING CORE RESEARCH 

QUESTIONS AND HYPOTHESES 

The following procedure has been followed in order to choose the core research questions 

and hypotheses. The procedure followed has been the same for all assessment areas. The 

basis for the work has been the research questions and hypotheses described in D2.2.1., 

Appendix III.  

As a first step, the ‘ideal’ set of Research Questions (those generic to any evaluation in any 

FOT), starting with the over-arching first level questions, and arriving at a set of third level 

questions that are sufficiently specific that hypotheses can be generated for them. This 

stage finalised the areas highlighted below in Table I:1 (excerpt from Table III.v in Annex 

III of D2.2.1.).  

These ‘ideal’ research questions were to be research-driven, and should not take into 

account any aspects of data collection or analysis. They identify the most important 

questions that should be addressed from the point of view of each impact area. The 

research questions were also to be system-independent, since one aim of TeleFOT is to 

consider all forms of nomadic/aftermarket devices.  

The second stage was undertaken in order to identify which Research Questions and 

Hypothesis should be tackled specifically within TeleFOT, taking into account those which 

are most important and the feasibility of addressing them. Decisions made when choosing 

this Core Set have been documented and include, for instance why certain Research 

Questions or Hypotheses from the ‘ideal set’ were included in or excluded from the ‘core 

set’. This process resulted in a sub-set of the hypotheses in the blue area (left) in Table 

I:1 and an expansion of the green area (right).  



Take-Up of Function - Data 

Analysis Plan 

PU Copyright TeleFOT 

Contract N 224067 

 

 

2010/05/25 

CHALMERS 

 Page 47  

of 83 

 

 

Table I:i. Process for the identification of the ‘ideal’ generic FOT research 
questions & hypotheses.  Top-down Research Questions and Hypotheses re User 

Uptake. Excerpt from Table III.v in Annex III of D2.2.1.  

Issue 
Primary 

Research 
Question 

Second 
Level 

Research 
Question 

Third Level 
Research 
Question 

Possible 
Hypotheses*) 

Performance 
Indicators Measure Feasibility 

Is there an 
increase in 
knowledge as 
judged by the 
individual? 

It is likely that 
the user’s 
perceived 
knowledge of 
the function 
will increase 
over time (with 
increased 
usage) 
 

Perceived 
knowledge 
 

Rating of 
knowledge level 
by means of 
questionnaire. 

D/L  
KNOWLEDGE 

OF 
FUNCTION 
(Is there an 
increase in 

user’s 
knowledge 

of function?) 
 

Is there an 
increase in 
actual 
knowledge 
(on facts)? 

It is likely that 
the user’s 
actual 
knowledge of 
the function 
will increase 
over time (with 
increased 
usage) 
 

Actual 
knowledge 

No of 
correct/incorrect 
answers to 
question on A, 
B, C … (actual 
knowledge) 

D/L 

Is there a 
change in the 
perception of 
problems 
associated 
with 
environmental 
issues? 

It is likely that 
there will be an 
increase in 
problem 
perception 
(when device 
is used 
compared to 
when device is 
not used)** 

Problem 
perception 

Rating of … 
(level) by 
means of 
questionnaire 

D/L 

Is there a 
change in the 
perception of 
problems 
associated 
with efficiency 
issues? 

It is likely that 
there will be an 
increase in 
problem 
perception 
(when device 
is used 
compared to 
when device is 
not used)** 

Problem 
perception 

Rating of … 
(level) by 
means of 
questionnaire 

D/L 
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KNOWLEDGE/ 
AWARENESS 

LEVEL 
(Is there an 
increase in 

knowledge?) 
 

 
PROBLEM 

PERCEPTION 
(Is there a 
change in 

user’s 
problem 

perception?) 
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Based on the ‘ideal’ set, second (a few) and third level Research Questions and associated 

hypotheses considered the most important to the TeleFOT project, were chosen based on 

the following criteria: 

 Most important from a research perspective  

 The expectations of the Commission  

 Expectations of partners 

 Expectations of other stakeholders and funding bodies 

Having identified which Research Questions and Hypotheses were the most important for 

TeleFOT, their feasibility within the project was assessed. The data necessary to address the 

question and test a hypothesis needs to be collected.  

In order to determine the feasibility of specific hypotheses, it is necessary to detail the 

variables that must be recorded, how these are measured, and where this data comes from. 

Three sets of variables associated with each hypothesis were defined: variable(s) to select 

on, variable to analyse and variable used to interpret results (Table II).  
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Table I:ii. Three sets of variables associated with each hypothesis. 

Type of variable Role Example 

Variable(s) to SELECT ON Variable(s) recorded in the 
database so appropriate 
data files can be selected 
for analysis 

Function “on/off” 

Variable to ANALYSE 
(dependent variable) 

Used to measure the factors 
with an assumed impact on 
user uptake12 

Number of trips before / 
during which the function 
has been used 

Variable(s) used to 
INTERPRET results 

Used to interpret any 
impact that has been 
determined, and come to 
conclusions regarding why 
effects have occurred 

Gender of participant 

Age of participant 

Attitude towards new 
technology  

 

For each variable, the specific measure has been described, together with the source of the 

data. 

 

 

                                    

12 TeleFOT will study the impact of the ND on four impact areas: efficiency, environment, 
mobility,  and safety. However, a different approach must be taken regarding user uptake. 
The purpose of to determine the factors that influence users’ uptake of ND which, in turn, 
will influence the impact on the four impact areas mentioned.  
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ANNEX II. THE CHOICE OF RESEARCH QUESTIONS AND HYPOTHESES 

Table II:i. Generic list of research questions and hypotheses. Development based on D2.2.1. Table III.v. 

Issue Primary Research 
Question 

 

Second Level 
Research Question 

Third Level Research 
Question 

Possible Hypotheses 

Is there an increase in 
knowledge as judged by the 
individual? 

H1:1_FUNCTION:The user’s self-assessed knowledge 
of the function will increase over time (with 
increased usage) of ND. 

 

KNOWLEDGE OF 
FUNCTION 

(Is there an increase 
in user’s knowledge of 

function?) 

Is there an increase in actual 
knowledge (of facts)? 

H1:2a_FUNCTION:The user’s actual knowledge of 
the function will increase over time (with increased 
usage) of ND. 

H1:2b_FUNCTION: The user’s uptake of the function 
will increase with increased knowledge. 

U
S
ER

 U
PT

A
K
E 

(I
s 

th
er

e 
a 

ch
an

ge
 in

 u
se

r 
up

ta
ke

?)
 

 

KNOWLEDGE/ 

AWARENESS LEVEL 

(Is there an increase in 
knowledge?) 

 

 

PROBLEM 
PERCEPTION 

(Is there a change in 
user’s problem 
perception?) 

 

 

 

Is there a change in the 
perception of problems 
associated with environmental 

H2:1_FUNCTION: The user’s problem awareness will 
increase with increased use experience.  

H2:2_FUNCTION: The user’s uptake of the function 
will increase with increased problem awareness. 

H2:3_FUNCTION: The individual’s perception of 
problems associated with environmental issues will 
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issues? increase with increased use experience.  

Is there a change in the 
perception of problems 
associated with efficiency issues? 

H2:4_FUNCTION: The individual’s perception of 
problems associated with travel efficiency will 
increase with increased use experience of ND.  

Is there a change in the 
perception of problems 
associated with mobility issues? 

H2:5_FUNCTION: The individual’s perception of 
problems associated with mobility will increase with 
increased use experience of ND.  

 

Is there a change in the 
perception of problems 
associated with safety issues? 

H2:6_FUNCTION: The individual’s perception of 
problems associated with (traffic) safety will increase 
with increased use experience of ND.  

    

 

 

 

 

 

AIMS 

(Is there a change in 
perception of aims?) 

 

 

SOCIAL AIMS 

(Is there a change in 
the degree of 

compliance with 
common social aims?) 

 

 H3:1a_FUNCTION: The user’s uptake of the function 
will increase with increased use experience.  

H3:1b_FUNCTION: The user’s uptake of the function 
will depend on the user’s personality. 

H3:1c_FUNTION: The user’s uptake of the function 
will depend upon the user’s compliance (agreement) 
with common social aims.  

H3:1d_FUNCTION: The user’s compliance with 
common social aims will increase with increased use 
experience.  

H3:1e_FUNCTION: The individual’s compliance with 
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common social aims will increase/decrease with 
increased use experience of ND. 

Is there a change in compliance 
with common (transport) 
efficiency goals? 

 

H3:2_FUNCTION: The individual’s compliance with 
common efficiency goals will increase/decrease with 
increased use experience of ND. 

Is there a change in compliance 
with common environmental 
goals? 

 

H3:3_FUNCTION: The individual’s compliance with 
common environmental goals will increase/decrease 
with increased use experience of ND. 

Is there a change in compliance 
with common mobility goals? 

 

H3:4_FUNCTION: The individual’s compliance with 
common mobility goals will increase/decrease with 
increased use experience of ND. 

Is there a change in compliance 
with common (traffic) safety 
goals? 

H3:5_FUNCTION: The individual’s compliance with 
common (traffic) safety goals will increase/decrease 
with increased use experience of ND. 

OR 

 

COMPLIANCE (Is there a 
change in perceived  
compatibility with 
existing values?) 

 

 

 

PERSONAL AIMS 

(Is there a change in 
the degree of 

perceived compliance 

 

 

Is there a change in perception 
of ‘personal freedom’? 

H4:1a_FUNCTION: The user’s uptake of the function 
will decrease with increased use experience.  

H4:1b_FUNCTION:  The individual’s perception of 
compliance with personal goals will 
increase/decrease with increased use experience. 
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 H4:1c_FUNCTION: The individual’s perception of 
freedom will decrease with increased use experience 
of ND. 

Is there a change in perceived 
personal integrity? 

H4:2_FUNCTION: The individual’s perception of 
perceived integrity will decrease with increased use 
experience of ND. 

Is there a change in perceived 
personal privacy? 

H4:3_FUNCTION: The individual’s perception of 
perceived privacy will decrease with increased use 
experience of ND. 

Is there a change in perceived 
travel comfort? 

 

H4:4_FUNCTION: The individual’s perception of 
perceived travel comfort will increase with increased 
use experience of ND. 

with personal aims?) 

 

Is there a change in perceived 
personal safety? 

H4:5_FUNCTION: The individual’s perception of 
perceived personal safety will increase with increased 
use experience of ND. 

    

 

 

 

 

 

USAGE 

(Is the innovation 
used, i.e. made use 

of)? 
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Is the innovation perceived 
efficient (more so than other 
measures)? 

 

H5:1a_FUNCTION: The more efficient (to use) the 
ND is considered to be, the more likely it is that the 
participant will accept the ND.  

H5:1b_FUNCTION: The more efficient (to use) the 
ND is considered to be, the more likely it is that the 
participant will adopt the ND.  

H5:1c_FUNCTION: The more efficient (to use) the 
ND is considered to be, the more it is used (made 
use of). 

H5:1d_FUNCTION: The more efficient (to use) the 
ND is considered to be, the higher its perceived 
benefits.    

H5:1e_FUNCTION: The more efficient (to use) the 
ND is considered to be, the more likely it is that the 
participant wants to continue using it 

 

 

 

 

 

 

 

 

 

ADOPTION 

(To what degree does 
the user adopt the 

innovation (over time)?) 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Is the innovation considered 
useful, i.e. is it considered 
useful, effective, valuable?   

H5:2a_FUNCTION: The more useful the innovation is 
perceived to be, the higher the degree of 
participant’s acceptance. 
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H5.2b_FUNCTION: The more useful the ND is 
considered to use, the more likely it is that the 
participant will accept the ND.  

H5.2c_FUNCTION: The more useful the ND is 
considered to use, the more likely it is that the 
participant will adopt the ND.  

H5:2d_FUNCTION: The more useful the ND is 
considered to be, the more it is used (made use of). 

H5:2e_FUNCTION: The more useful the ND is 
considered to use, the more likely it is that the 
participant wants to continue using it. 

 

 

 

 

 

 

 

 

 

 

ACCEPTANCE 

(Is the innovation 
accepted?) 

 

 

H5:3a_FUNCTION: The more effective the innovation 
is perceived to be, the higher the degree of 
participant’s acceptance. 

H5:3b_FUNCTION: The more effective (to use) the 
ND is considered to be, the more likely it is that the 
participant will accept the ND.  

H5:3c_FUNCTION: The more effective (to use) the 
ND is considered to be, the more likely it is that the 
participant will adopt the ND.  

H5:3d_FUNCTION: The more effective (to use) the 
ND is considered to be, the more it is used (made 
use of). 

H5:3e_FUNCTION: The more effective (to use) the 
ND is considered to be, the higher its perceived 
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benefits.    

H5:3f_FUNCTION: The more effective (to use) the 
ND is considered to be, the more likely it is that the 
participant wants to continue using it. 

H5:3g_FUNCTION: The more valuable the innovation 
is perceived to be, the higher the degree of 
participant’s acceptance. 

H5:4a_FUNCTION: The more pleasant the innovation 
is to use, the higher the degree of participant’s 
acceptance. 

H5:4b_FUNCTION: The more satisfying the 
innovation is to use, the higher the degree of 
participant’s acceptance. 

H5:4c_FUNCTION: The more likeable the innovation 
is to use, the higher the degree of participant’s 
acceptance. 

Does the innovation provide 
satisfaction, i.e. is it judged as 
pleasant, satisfying, likeable, 
and desirable to use? 

H5:4d_FUNCTION: The more easy-to-use the ND is 
considered to be, the more likely it is that the 
participant will accept the ND.   

H5:4e_FUNCTION: The more easy-to-use the ND is 
considered to be, , the more likely it is that the 
participant will adopt the ND.  
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H5:4f_FUNCTION: The more easy-to-use the ND is 
considered to be, , the more it is used (made use 
of). 

H5:4g_FUNCTION: The more easy-to-use the ND is 
considered to be, the higher its perceived benefits.    

H5:4h_FUNCTION: The more easy-to-use the ND is 
considered to be, the more likely it is that the 
participant wants to continue using it. 

    

 Does the user trust the 
innovation in terms of its 
intended impact? 

H6:1a_FUNCTION: The more trust the individual has 
in the ND’s impact potential, the higher the degree of 
acceptance (adoption). 

H6:1b_FUNCTION: The participant’s trust in the ND 
will increase/decrease with increased use experience 
of ND. 

 

TRUST? 

Is the innovation 
trusted? 

 

Does the user trust the 
innovation in terms of technical 
reliability? 

H6:2a_FUNCTION: The more trust the individual has 
in the technical reliability of the ND, the higher the 
degree of acceptance (adoption). 

H6:2b_FUNCTION: The higher the technical reliability 
of the ND, the higher the degree of acceptance 
(adoption). 

H6:2c_FUNCTION: The higher the ‘error rate’, the 
lower the degree of acceptance. 
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WILLINGNESS TO PAY 

(To what degree is the 
user willing to pay for 

the innovation?) 

 and Does the user’s 
willingness to pay 

change over time?) 

PERCEIVED AFFORDABILITY 

(Is there a change in perceived affordability?) 

 

H7:1a_FUNCTION: The participant’s perceived 
affordability of the ND will decrease/increase over 
time. 

H7:1b_FUNCTION: The higher the perceived ease-of-
use of the ND, the higher the perceived affordability. 

H7:1c_FUNCTION: The higher the perceived 
usefulness of the ND, the higher the perceived 
affordability. 

H7:1d_FUNCTION: The higher the perceived relative 
efficiency of the ND, the higher the perceived 
affordability. 

H7:1e_FUNCTION: The higher the perceived 
effectiveness of the ND, the higher the perceived 
affordability. 

H7:1f_FUNCTION: The higher the perceived usability 
of the ND, the higher the perceived affordability. 

H7:1g_FUNCTION: The higher the overall satisfaction 
of the ND, the higher the perceived affordability. 

H7:1h_FUNCTION: The higher the rating of 
acceptance, the higher the perceived affordability.  
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DESIRABILITY 

(Is the innovation desired (as an ‘item’?) 

H8:1a_FUNCTION: The desirabiiity of the ND will 
decrease/increase over time. 

H8:1b_FUNCTION: The higher the perceived ease-of-
use of the ND, the higher its desirability. 

H8:1c_FUNCTION: The higher the perceived 
usefulness of the ND, the higher its desirability. 

H8:1d_FUNCTION: The higher the perceived relative 
efficiency of the ND, the higher its desirability. 

H8:1e_FUNCTION: The higher the perceived 
effectiveness of the ND, the higher its desirability. 

H8:1f_FUNCTION: The higher the perceived usabilty 
of the ND, the higher its desirability. 

H8:1g_FUNCTION: The higher the perceived usability 
of the ND, the higher its desirability. 

H8:1h_FUNCTION: The higher the rating of 
acceptance, the higher its desirability.  
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Table II:ii. Feasibility, importance and relevance of research questions. Green indicates that the question/hypothesis is 
considered to be addressed in the project. Ocra indicates that the question/hypothesis is considered, that question markes 

are added and/or that some modification may be necessary. Red indicates that the question/hypothesis will not be 
addressed. 

Third Level Research 
Question 

Importance in relation to the function assessed in 
project / impact measurability of RQ  / Other 
rationale 

Feasibility of collecting data and to answer hypotheses 

Is there an increase in 
knowledge as judged by 
the individual? 

 

Is there an increase in 
actual knowledge (of 
facts)? 

Knowledge is important for the adoption process for all 
functions/devices. In the case of TeleFOT however the 
participants will be exposed to the functions/devices. 
Hence the questions appear self-evident and will not 
contribute to developing further knowledge.   

 

 

 

H1:1_FUNCTION:The user’s self-assessed knowledge of the 
function will increase over time (with increased usage) of ND. 

H1:2a_FUNCTION:The user’s actual knowledge of the function 
will increase over time (with increased usage) of ND. 

H1:2b_FUNCTION: The user’s uptake of the function will 
increase with increased knowledge. 

Feasible but not judged as relevant given the characteristics of 
the project. 
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Is there a change in the 
perception of problems 
associated with 
environmental issues? 

Is there a change in the 
perception of problems 
associated with (traffic) 
efficiency issues? 

Is there a change in the 
perception of problems 
associated with mobility 
issues? 

Use of different function may have an effect on problem 
perception and problem awareness, different depending 
upon the type of function and device. This, in turn, may 
have a positive effect on user uptake. Also, even though 
not expliciltly stated, there could be a general interest in 
such “side” effects on use of these devices.  

 

 

H2:1_FUNCTION: The user’s problem awareness will increase 
with increased use experience.  

Feasible to address with appropriate questions in questionnaire 
but the problem awareness as such is not the focus of the 
TeleFOT project. 

 

H2;2_FUNCTION: The user’s uptake of the function will increase 
with increased problem awareness. 

Feasible to address with appropriate questions in questionnaire 
but the problem awareness. 

 

H2:3_FUNCTION: The individual’s perception of problems 
associated with environmental issues will increase with 
increased use experience.  

H2:4_FUNCTION: The individual’s perception of problems 
associated with travel efficiency will increase with increased use 
experience of ND.  

H2:5_FUNCTION: The individual’s perception of problems 
associated with mobility will increase with increased use 
experience of ND.  
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Is there a change in the 
perception of problems 
associated with (trafic) 
safety issues? 

H2:6_FUNCTION: The individual’s perception of problems 
associated with (traffic) safety will increase with increased use 
experience of ND.  

Feasible to address with appropriate questions in questionnaire 
but the problem awareness as such is not the focus of the 
TeleFOT project. 

 The connection between problem awareness and user uptake 
is.  

Is there a change in 
compliance with efficiency 
goals? 

 

Is there a change in 
compliance with 
environmental goals? 

 

Use of different function may have an effect on the 
individual’s compliance with different societal goals, 
different depending upon the type of function and device.  

H3:1a_FUNCTION: The user’s uptake of the function will 
increase with increased use experience.  

H3:1b_FUNCTION: The user’s uptake of the function will depend 
on the user’s personality. 

H3:1c_FUNTION: The user’s uptake of the function will depend 
upon the user’s compliance (agreement) with common social 
aims.  

H3:1d_FUNCTION: The user’s compliance with common social 
aims will increase with increased use experience.  

H3:1e_FUNCTION: The individual’s compliance with common 
social aims will increase/decrease with increased use experience 
of ND. 
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Is there a change in 
compliance with mobility 
goals? 

 

Is there a change in 
compliance safety goals? 

H3:2_FUNCTION: The individual’s compliance with common 
efficiency goals will increase/decrease with increased use 
experience of ND. 

H3:3_FUNCTION: The individual’s compliance with common 
environmental goals will increase/decrease with increased use 
experience of ND. 

H3:4_FUNCTION: The individual’s compliance with common 
mobility goals will increase/decrease with increased use 
experience of ND. 

H3:5_FUNCTION: The individual’s compliance with common 
(traffic) safety goals will increase/decrease with increased use 
experience of ND. 

Difficult to address. Compliance cannot only be judged based on 
statements, also actions must be included.   

Is there a change in 
perception of ‘freedom’? 

Is there a change in 
perceived integrity? 

Is there a change in 
perceived privacy? 

 

Relevant for all functions/devices and will most probably 
have an effect on user uptake. However, as the 
participants volunteer to participate in the project, the 
impact of the use of the function/devices is not 
considered to be substantial.  

H4:1a_FUNCTION: The user’s uptake of the function will 
decrease with increased use experience.  

Will be addressed but in relation to adoption/acceptance, rather 
than in relation to perception of freedom etc.  

 

H4:1b_FUNCTION:  The individual’s perception ofcompliance 
with personal goals will increase/decrease with increased use 
experience. 

H4:1c_FUNCTION: The individual’s perception of freedom will 
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Is there a change in 
travel comfort? 

 

 

Is there a change in 
perceived safety? 

decrease with increased use experience of ND. 

H4:2_FUNCTION: The individual’s perception of perceived 
integrity will decrease with increased use experience of ND. 

H4:3_FUNCTION: The individual’s perception of perceived 
privacy will decrease with increased use experience of ND. 

H4:4_FUNCTION: The individual’s perception of perceived travel 
comfort will increase with increased use experience of ND. 

H4:5_FUNCTION: The individual’s perception of perceived 
personal safety will increase with increased use experience of 
ND. 

Feasible to address, but it can be expected that the choice of 
participants in the trials will result in these factors having little 
relevance for the outcome of the trials.  

Is there a change in 
perceived travel comfort? 

Relevant for Traffic Information, Navigation. Will be addressed by other WP. 

Is there a change in 
perceived personal 
safety? 

Relevant for Traffic Information, Navigation, Speed limit 
information. 

 

Will be addressed by other WP. 
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Is the function/device 
used? 

 

Is there a change in 
usage over time? 

 

To what degree is the 
innovation accepted? 

 

 

Usage is a fundamental issue in User Uptake and 
important to all areas and all questions. 

 

 

 

 

HX_FUNCTION: There is a change in use over time.  

Added, in addition to what was listed in the Table i. Feasible to 
address in questionnaires and travel diaries. Complementary 
logging device use (on/off) important but not necessary in order 
to address the questions.  

 

 

Is the innovation 
perceived as efficient? 

 

User’s perception of efficiency, usefulness, ease-of-use 
etc. are all factors, equally important for all 
functions/devices and fundamental to address in order to 
understand the user’s acceptance and use (or not) of the 
different functions/devices.  

H5:1a_FUNCTION: The more efficient (to use) the ND is 
considered to be, the more likely it is that the participant will 
accept the ND.  

H5:1b_FUNCTION: The more efficient (to use) the ND is 
considered to be, the more likely it is that the participant will 
adopt the ND.  

H5:1c_FUNCTION: The more efficient (to use) the ND is 
considered to be, the more it is used (made use of). 

H5:1d_FUNCTION: The more efficient (to use) the ND is 
considered to be, the higher its perceived benefits.    

H5:1e_FUNCTION: The more efficient (to use) the ND is 
considered to be, the more likely it is that the participant wants 
to continue using it. 

Feasible to address in questionnaires and travel diaries. 
Complementary logging device use (on/off) important but not 
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necessary in order to address the questions. However, a choice 
must be made though of which hypothesis/hypotheses should 
be included. Acceptance can most probably be addressed 
whereas adoption may be more difficult given the duration of 
the trial.  

Is the innovation 
considered useful, i.e. is it 
useful, effective, 
valuable?   

User’s perception of efficiency, usefulness, ease-of-use 
etc. are all factors, equally important for all 
functions/devices and fundamental to address in order to 
understand the user’s acceptance and use (or not) of the 
different functions/devices.  

H5:2a_FUNCTION: The more useful the innovation is perceived 
to be, the higher the degree of participant’s acceptance. 

H5:2b_FUNCTION: The more useful the ND is considered to use, 
the more likely it is that the participant will accept the ND.  

H5:2c_FUNCTION: The more useful the ND is considered to use, 
the more likely it is that the participant will adopt the ND.  

H5:2d_FUNCTION: The more useful the ND is considered to be, 
the more it is used (made use of). 

The above hypotheses are feasible to address in questionnaires 
and travel diaries. Complementary logging device use (on/off) 
important but not necessary in order to address the questions. 
However, a choice must be made though of which 
hypothesis/hypotheses should be included. Acceptance can most 
probably be addressed whereas adoption may be more difficult 
given the duration of the trial. Hence this is excluded.  
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H5:2e_FUNCTION: The more useful the ND is considered to use, 
the more likely it is that the participant wants to continue using 
it. 

Cannot be tested. 

H5:3a_FUNCTION: The more effective the innovation is 
perceived to be, the higher the degree of participant’s 
acceptance. 

H5:3b_FUNCTION: The more effective (to use) the ND is 
considered to be, the more likely it is that the participant will 
accept the ND.  

H5:3c_FUNCTION: The more effective (to use) the ND is 
considered to be, the more likely it is that the participant will 
adopt the ND.  

H5:3d_FUNCTION: The more effective (to use) the ND is 
considered to be, the more it is used (made use of). 

H5:3e_FUNCTION: The more effective (to use) the ND is 
considered to be, the higher its perceived benefits. 

Feasible to address in questionnaires and travel diaries. 
Complementary logging device use (on/off) important but not 
necessary in order to address the questions. However, a choice 
must be made though of which hypothesis/hypotheses should 
be included. Acceptance can most probably be addressed 
whereas adoption may be more difficult given the duration of 
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the trial.  

 

H5:3f_FUNCTION: The more effective (to use) the ND is 
considered to be, the more likely it is that the participant wants 
to continue using it. 

Cannot be tested. 

 

H5:3g_FUNCTION: The more valuable the innovation is 
perceived to be, the higher the degree of participant’s 
acceptance. 

Feasible but better addressed by other hypotheses. 

Does the innovation 
provide satisfaction, i.e. is 
it pleasant, satisfying, 
likeable, and desirable to 
use? 

 

H5:4a_FUNCTION: The more pleasant the innovation is to use, 
the higher the degree of participant’s acceptance. 

H5:4b_FUNCTION: The more satisfying the innovation is to use, 
the higher the degree of participant’s acceptance. 

H5:4c_FUNCTION: The more likeable the innovation is to use, 
the higher the degree of participant’s acceptance. 

H5:4d_FUNCTION: The more easy-to-use the ND is considered 
to be, the more likely it is that the participant will accept the 
ND. 

H5:4e_FUNCTION: The more easy-to-use the ND is considered 
to be, the more likely it is that the participant will adopt the ND.  
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H5:4f_FUNCTION: The more easy-to-use the ND is considered 
to be, the more it is used (made use of). 

H5:4g_FUNCTION: The more easy-to-use the ND is considered 
to be, the higher its perceived benefits.  

Feasible to address in questionnaires and travel diaries. 
Complementary logging device use (on/off) important but not 
necessary in order to address the questions. However, a choice 
must be made though of which hypothesis/hypotheses should 
be included. Acceptance can most probably be addressed 
whereas adoption may be more difficult given the duration of 
the trial.  

 

H5:4h_FUNCTION: The more easy-to-use the ND is considered 
to be, the more likely it is that the participant wants to continue 
using it. 

Cannot be tested. 

Does the user trust the 
innovation in terms of its 
intended impact? 

 

H6:1a_FUNCTION: The more trust the individual has in the ND’s 
impact potential, the higher the degree of acceptance 
(adoption). 

Feasible to address in questionnaires and post-trial interviews.  

 

H6:1b_FUNCTION: The participant’s trust in the ND will 
increase/decrease with increased use experience of ND. 
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Addressed by other hypotheses. 

Does the user trust the 
innovation in terms of 
technical reliability? 

 

H6:2a_FUNCTION: The more trust the individual has in the 
technical reliability of the ND, the higher the degree of 
acceptance (adoption). 

H6:2b_FUNCTION: The higher the technical reliability of the ND, 
the higher the degree of acceptance (adoption). 

H6:2c_FUNCTION: The higher the ‘error rate’, the lower the 
degree of acceptance. 

Feasible to address in questionnaires and post-trial interviews. 
However, a choice must be made though of which 
hypothesis/hypotheses should be included why the question 
may be posed as “trust” (in general) rather than split into two. 

Is there a change in 
perceived affordability? 

 

Questions concerned with how much a user is willing to 
pay have very poor predictive power.  

However, the questions are judged fundamental to the 
project, concern all functions / devices, why it has to be 
addressed.  

 

H7:1a_FUNCTION: The participant’s perceived affordability of 
the ND will decrease/increase over time. 

H7:1b_FUNCTION: The higher the perceived ease-of-use of the 
ND, the higher the perceived affordability. 

H7:1c_FUNCTION: The higher the perceived usefulness of the 
ND, the higher the perceived affordability. 

H7:1d_FUNCTION: The higher the perceived relative efficiency 
of the ND, the higher the perceived affordability. 

H7:1e_FUNCTION: The higher the perceived effectiveness of the 
ND, the higher the perceived affordability. 

H7:1f_FUNCTION: The higher the perceived usability of the ND, 
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the higher the perceived affordability. 

H7:1g_FUNCTION: The higher the overall satisfaction of the ND, 
the higher the perceived affordability. 

H7:1h_FUNCTION: The higher the rating of acceptance, the 
higher the perceived affordability.  

Feasible, but difficult,  to address in questionnaires and in post-
trial interviews. However, a choice must be made though of 
which hypothesis/hypotheses should be included. The choice is 
H11a. Other relationships can be investigated given the 
available data.  

Is the innovation desired? 

H8:1a_FUNCTION: The desirabiiity of the ND will 
decrease/increase over time. 

H8:1b_FUNCTION: The higher the perceived ease-of-use of the 
ND, the higher its desirability. 

H8:1c_FUNCTION: The higher the perceived usefulness of the 
ND, the higher its desirability. 

H8:1d_FUNCTION: The higher the perceived relative efficiency 
of the ND, the higher its desirability. 

H8:1e_FUNCTION: The higher the perceived effectiveness of the 
ND, the higher its desirability. 

H8:1f_FUNCTION: The higher the perceived usabilty of the ND, 
the higher its desirability. 

H8:1g_FUNCTION: The higher the perceived usability of the ND, 
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the higher its desirability. 

H8:1h_FUNCTION: The higher the rating of acceptance, the 
higher its desirability.  

Feasible, but difficult, to address in questionnaires and in post-
trial interviews. Hence, the focus will be on affordability rather 
than desirability.   
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ANNEX III: THEORETICAL BASIS 

The research questions and hypotheses are based upon an underlying theoretical model. 

The theoretical model is in turn based upon a combination of theories on users’ uptake of 

“innovations” including both new ideas and new technical solutions.    

Generic Theories and Models 

A predominant theory on the adoption process for innovations is the Theory of the 

Diffusion of Innovations. According to Rogers (1995), there are four main elements in 

the diffusion of innovations: the innovation, the communication channels, time, and the 

social system. Regarding the innovation, the first factor is its ’relative advantage’, i.e. that 

the innovation is perceived as better13 than the idea it supersedes. A second aspect is 

’compatibility’, i.e. the degree to which an innovation is perceived as being consistent with 

existing values and needs of potential adopters14. ’Complexity’ is a third characteristic. 

Complexity is the degree to which the innovation is perceived as difficult to understand and 

use. The more complex a product, the slower the rate of adoption can be expected to be. 

’Trialability’, i.e. the degree to which an innovation may be experimented with, will also 

affect the diffusion of the innovation as will ’observability’, i.e. the degree to which the 

results of an innovation are visible to others. The easier it its for individuals to see the 

results of (the use of) an innovation, the more likely they are to adopt it. However the 

diffusion of an innovation is affected also by aspects that are not technical. 

Communication patterns and the channels used for communication also play important 

                                    

13 ’Better’ should be understood as providing an advantage in economic terms, but also in 
social prestige, convenience or general satisfaction. This may also include so called hedonic 
benefits. 
14 An idea that is incompatible with the values and norms of a particular social system will 
not be adopted as rapidly as an innovation that is compatible.  
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roles15. For instance, most individuals adopt or reject an innovation based on the subjective 

evaluations of to what degree so called ‘peers’ have adopted the solution. Time is a third 

element in the diffusion process. The time dimension is affected by the decision process by 

which an individual passes from first knowing about the innovation through to adopting (or 

rejecting) it. Knowledge of the innovation and its functions is a prerequisite for adoption but 

the individual must also form a positive attitude towards the innovation. A positive attitude 

may lead the individual to decide on adopting or rejecting the innovation. One cannot, 

however, speak about adoption until the individual has put the innovation into actual use. 

The innovativeness of an individual will also have an impact on time. Five categories are 

proposed: (i) innovators, (ii) early adopters, (iii) early majority, (iv) late majority, and (v) 

laggards. The innovators are the first to adopt a new idea, while laggards are the last. There 

are several differences between the five groups; they differ in socio-economic status, 

personality values, as well as communication behaviour. Innovators are usually younger 

than later adopters, have more years of formal training, have a higher social status 

(influenced by income, level of living etc.), and have a higher degree of ’upward social 

mobility’. Early adopters are also described as having greater empathy than later adopters, 

as being less dogmatic, as being more able to deal with abstractions as well as with 

uncertainty, and they are furthermore more favourable towards changes. Finally, early 

adopters have more social participation than later adopters, they have more interpersonal 

networks, greater exposure to mass media, and also more active in seeking information on 

innovations. Rogers conclude that the individuals “…who most need the benefits of the new 

idea are generally the last to adopt an innovation. …” (Rogers, p. 275). It is in addition 

important to acknowledge that diffusion occurs in a social system and the social structure 

of that system will affect the innovation’s diffusion. Again, communication is an important 

factor, as are the existing norms (e.g. cultural or religious) of the system. Opinion leaders 

play an important role in enhancing or deterring changes.  

Another group of theories can be determined intention-based models. Examples include 

Theory of Reasoned Action (TRA) (Ajzen and Fishbein 1980; Fishbein and Ajzen 1975) 

                                    

15 According to the role of interpersonal (e.g. word of mouth) and external influences (e.g. 
mass media) can explain mobile service adoption (Kleijnen et al. 2007).  
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and Theory of Planned Behaviour (TPA). According to TRA, a person’s performance of a 

special behaviour (such as adopting new technology) is determined by his or her 

behavioural intention to perform the particular behaviour. The behaviour intention is 

jointly determined by the person’s attitude  (i.e. the individual’s positive or negative 

feelings about performing the target behaviour) and subjective norm concerning the 

behaviour in question. A person’s attitude is determined by the individual’s salient beliefs 

about the consequences of performing the behaviour multiplied by the evaluation of those 

consequences. An individual’s subjective norm is determined by his/her normative beliefs, 

i.e. perceived expectations of specific referent individuals or groups, and his/her motivation 

to comply with these expectations16. According to the theory, other factors that may 

influence behaviour do so by indirectly influencing the individual’s attitude towards the 

behaviour, subjective norm or their relative weights. This means that the characteristics of 

the innovation (cf. Rogers 1995), the user characteristics, the nature of the development 

and implementation process, etc. will fall into a category which Fishbein and Ajzen refer to 

as ’external variables’.  

The Technology Acceptance Model (TAM) (Davis, 1993) is an adaptation of TRA, 

originally tailored for modelling user acceptance of information system but later used also in 

other, related domains. As the focus of TAM is to explain why a technical system may be 

unacceptable to users, the purpose is to provide a basis for tracing the external factors 

which have an impact on internal beliefs, attitudes, and intentions in order to be able to 

design a system which has the highest probability for ’success’. Using TRA as a theoretical 

basis, TAM concludes that perceived usefulness and perceived ease of use17 are of 

primary relevance for acceptance behaviours, influenced by external variables (such as 

                                    

16 Culture sets values and norms which in turn determine our behaviours, decisions, actions 
and knowledge. Culture and cultural differences should thus be important factors to 
consider in people’s adoption of new technology. However, specific studies investigating the 
role of culture in user uptake are scarce.   
17 Perceived ease of use is the degree to which a person believes using a particular system 
will be free from effort. Perceived ease of use is at first based on external factors (attitude, 
information from peers etc.). In actual use, perceived ease of use is increasingly affected by 
the user’s own experiences of using the systemn in different contexts (Kaasinen, 2005).  
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demographic variables). Perceived usefulness is defined as the prospective user’s subjective 

probability that using a specific system will increase his or her (job) performance within a 

certain context. Perceived ease of use refers to the degree to which the prospective user 

expects the system to be free of effort. These factors shape the individual’s attitude towards 

using and the attitude affects in turn the individual’s behavioural intention to use the new 

technology. TAM does not include TRA’s subjective norm as a determinant of the individual’s 

behavioural intention. The TAM model has been tested and the empirical results conclude 

that perceived usefulness is the major determinant of people’s intention to use computer 

while perceived ease of use if a secondary determinant (e.g., Davis et al. 1989; Davis, 

1993).  

There has been an increasing concern about the appropriateness and comprehensiveness of 

TAM (and similar theories), and the model has been criticized for being too parsimonious 

and incomplete, and more appropriate in an organizational context. For instance may 

individual differences (in terms of gender, age, education etc.) play a more important 

role in users’ adoption of new technology in their everyday, private, life (cf. e.g. Rogers, 

1995) even though some studies contradict this assumption (e.g. a study on users’ adoption 

of mobile phones by Kwon and Chidambaran, 2000). Related to individual differences is the 

importance of social pressure or social norm where some individuals may search to gain 

social status by adopting the innovation but this impact does not appear to be direct.  

One examples of a development of the Unified Theory of Acceptance and Use of 

Technology (UTAUT) (Venkatesh et al., 2003). The UTAUT theory distinguishes between 

factors determining use behaviour, i.e. the constructs of performance expectance, effort 

expectance, social influence and facilitating conditions, and factors mediating the 

impact of these constructs. The mediating factors are gender, age, experience and 

voluntariness,  

Users’ Adoption of Mobile/Nomadic Devices and Services 

The TeleFOT focuses on nomadic and after-market devices and specific mobile services in 

terms of green driving support, navigation support, traffic information, and speed 

alert/speed information. There is no theory or model that address these conditions 
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specifically. However, there are several attempts to test and/or adjust the above mentioned 

theories and models to similar devices and domains.  

Investigating the acceptance of mobile phones, Kwon and Chidambaram (2000) proposed a 

model which includes: ease of use, apprehensiveness, extrinsic motivation (perceived 

usefulness), intrinsic motivation (enjoyment, fun), social pressure and extent of use. 

Their investigation do not show a particular impact of users’ individual characteristics, even 

though some implications of age was noted.  

In addition to perceived ease of use and perceived usefulness, Mahatanankoon et al. 

(2006) conclude that perceived trust in service (service reliability) and the particular 

physical design characteristics of the mobile device (e.g interface quality), play important 

roles in users’ acceptance of mobile devices.  

Lopez-Nicolas et al. (2008) propose, based on contributions from TAM as well as diffusion 

theory models, a model which takes into acount in particular social influence in terms of 

external influence (mass media, other non-personal information) but above all 

interpersonal information (friends, colleagues, superiors). Social influence is assumed to 

determine users’ perceived benefit of the mobile devices and services, as well as users’ 

attitude towards the same which, in turn determine perceived usefulness.   

The mobile phone technology acceptance model (MOPTAM) proposed by van Biljon (2007) 

incorporates perceived usefulness, perceived ease of use, and social influence but 

also so called facilitating conditions (e.g. infrastructure, cost of device, cost of service as 

determined by the business model of the service providers) as well as mediating factors 

in terms of demographic factors, socio-economic factors and personal factors, i.e. integrated 

TAM with the determining and mediating factors from the UTAUT model. Van Biljon (2007) 

did not find any significant correlation between attitude towards use and any of the ofher 

determinants why attitude is not included as a determining factor.  

Finally, the Technology Acceptance Model for Mobile Services (TAMM) developed by 

Kaasinen (2005) extends the TAM model (proposed by Davis) by adding two factors, trust 

(perceived reliability of technology, perceived reliability of service provider, user’s 

confidence of control over the service, privacy issues) and ease of adoption (refers to 

taking the service into use, becoming aware of the services available etc.). Furthermore,  
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TAMM redefines the factor usefulness as value to the users (the features that are 

appreciated by the users, also related to cost). The factor ease of use should, according to 

originates (i.e. the sender) and how often the information is updated, etc. On the move, 

users can only devote part of their attention to the device and the service why easy 

interaction and navigation are particularly important but also for instance resumability.  

Users adoption of transport telematics 

Adell (2009), investigating drivers’ acceptance of driver support systems, chooses to define 

acceptance as “the degree to which an individual intends to use a system and, when 

available incorporates the system in his/her driving” (p.56). Adell proposes an acceptance 

model with suggested modifications to the UTAUT model. The modified model incorporates 

performance expectancy (usefulness, including drivers’ understanding of transportation-

related effects), affect/satisfaction (drivers’ emotional response to the system in terms of 

enjoyment, irritation, etc.), effort expectancy (ease of use), social influence, and 

facilitating conditions (necessary infrastructure). 

The difference between performance expectancy and affect/satisfaction is also found in the 

so called “Van der Laan Acceptance Scale”. Based on six different studies18, van der Laan et 

al. (1997) argue usefulness (practical aspects) and satisfaction (pleasantness, hedonic 

aspects) to form the basis for users’ acceptance of advanced transport telematics solutions. 

These factors are in turn determined, and measured, by altogether nine different items. 

assessment of the system being:   

 Useful vs. useless 

 Pleasant vs. unpleasant 

 Good vs. bad 

 Nice vs. annoying 

 Efective vs. superflous 

 Likeable vs. irritating 

 Assisting vs. worthless 

                                    

18 The systems included intelligent cruise control (ISA) and collision avoidance system.  
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 Desirable vs. undesirable 

 Raising allertness vs. sleep-inducing 

User Uptake in TeleFOT 

The research questions and hypotheses concering User Uptake of devices and functions are 

based on the following simplified model (Figure III:i). 

 

Figure III:i. Factors affecting user uptake of nomadic devices and functions 
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The factors include 

 knowledge of (i) device and service and (ii) of problems associated with the 

intended impact of the device/service. Knowledge and awareness of device and 

services (functions) is a first prerequisite for an adoption process (cf. Kaasinen, 

2005; Rogers, 1993). However, it is expected that user’s knowledge and awareness 

of the problems that the devices/functions are intended to reduce will also play an 

important part in forming the prerequisites for user uptake. 

 compliance with (i) social norms and values and with (ii) personal values including 

personal integrity etc. (cf. Ajzen & Fishbein, 1980; Fishbein & Ajzen, 1975; Kwon & 

Chidambaran, 2000; Lopez-Nicolas et al., 2008). This factor is related to the former 

in that it is expected that the more the user complies with the intention of the ND 

and functions, the more the positive effect on user uptake.   

 usefulness refers to perceived usefulness or value. This factor is a common theme 

across different theories or models of user acceptance and adoption (cf. Adell, 2009; 

Davis, 1993; van Biljon, 2007; van der Laan et al., 1997; Venkatesh et al., 2003). If 

the user considers the ND and the function to be useful, i.e. provide some benefit to 

him-/herself (and/or to a third party), user uptake will be facilitated.  

 satisfaction incorporates ease-of-use which is the other common theme across 

different theories and models (cf. Adell, 2009; Davis, 1993; Kaasinen, 2005; van 

Biljon, 2007; van der Laan et al., 1997; Venkatesh et al., 2003). This factor also 

includes the specific design of the (nomadic) device and its interface, as proposed by 

Mahatanankoon et al. (2006).  

 trust is divided into trust in (i) service and that it will have the intended impact, and 

(ii) trust in the technical aspects of device and service provision (cf. Kaasinen, 2005; 

Mahatanankoon et al., 2006; van Biljon, 2007). Trust is regarded as a particular 

critical component in the kind of services that are addressed in TeleFOT.   

 greater perception of risk and uncertainty 

 willingness to pay refers to (i) perceived affordability and (ii) desirability. 

Acceptance and adoption as such may not involve any economic transactions but 

sometimes includes the intention to purchase (e.g. Becker et al., 1994) and an 
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assessment of the price people are willing to pay. In the case of TeleFOT, willingness 

to pay has been included as an indicator of user uptake. Even though predictability 

has been found to vary across consumers and products, purchase intentions is 

frequently used to predict sales (e.g. Axelrod, 1968; Morrisson, 1979). To this is 

added desirability, here defined as the motivation to “own”, be the “owner” of the ND 

and the functions.  

Mediating factors such as personal factors, demographic factors and socio-economic 

factors have not been included in the model. The user uptake analysis will however 

investigate the possible effects also of background, education, age and gender on the 

participants’ acceptance and use of the devices and functions.  

References 

Adell, E. (2009): Acceptance of driver support systems. Definition, assessment structure 

and model. Doctoral thesis. Department of Technology and Society, Division Traffic and 

Roads. Lund University, Lund.  

Ajzen, I., & Fishbein, M. (1980): Understanding attitudes and predicting  

social behaviour. Prentice-Hall, N.J.  

Axelrod, N.J. (1968): Attitude measures to predic purchase. Journal of Advertising 

Research, Vol. 8, pp. 3-17.  

Davis F.D., Bagozzi. R.P. & Warshaw, P.R. (1989): User acceptance of computer 

technology: A comparison of two theoretical models. Management Science, Vol. 35, No.8., 

pp. 982-1003. 

Davis, F.D. (1993): User acceptance of information technology: System characteristics, user 

perceptions, and behavioral impacts.  International Journal of Man-Machine Studies, Vol. 38, 

pp. 475-487. 

Fishbein, M., & Ajzen, I. (1975): Belief, Attitude, Intention, and Behavior: An Introduction 

to Theory and Research. Reading, Addison-Wesley, MA. 

Kaasinen, E. (2005): User acceptance of mobile services - value, ease of use, trust and ease 

of adoption. Dissertation, VTT publications 566, Espoo, Finland.  



Take-Up of Function - Data 

Analysis Plan 

PU Copyright TeleFOT 

Contract N 224067 

 

 

2010/05/25 

CHALMERS 

 Page 82  

of 83 

 

Kwon, H. S. and Chidambaran, L. (2000): A test of the technology acceptance model. The 

case of cellular telephone adoption. In Proceedings of the 33rd Hawaii International 

Conference on System Sciences, p.1-10.  

López-Nicolás, C., Molina-Castillo, F.J., & Bouwman, H. (2008): An assessment of advanced 

mobile services acceptance: Contributions from TAM and diffusion theory models. 

Information & Management, 45, pp. 369-364 

Mahatanankoon, P., Wen, H.J., & Lim, B.B.L. (2006): Evaluating the technological 

characteristics and trust affecting mobile device usage. International Journal of Mobile 

Communications, Vol.4., No.6., pp. 662-681 

Morrisson, D.G. (1979): Purchase intentions and purchase behavior. Journal of Marketing, 

Vol. 43, pp. 65-74. 

Rogers, E. M. (1995): The diffusion of innovations. 4th edition. Free Press, N.Y.  

van Biljon, J. A. (2007): A model for representing the motivational and cultural factors that 

influence mobile phone usage variety. PhD Thesis, School of Computing, University of South 

Africa, Pretoria.  (Referred to in van Biljon & Renaud, 2009) 

van Biljon, J.A. & Renaud, K. (2009): Chapter 1. A qualitative study of the applicability of 

technology aceptance models to senior mobile phone users. In Grifoni, P. (ed): Handbook of 

Research on Multimodal Human Computer Interaction and Pervasive Services. Evolutionary 

Techniques for Improving Accessibility. IGI Publishing. 

van der Laan, J.D., Heino, A. & de Waard, D. (1997): A simple procedure for the 

assessment of acceptance of advanced transport telematics. Transport Research Part C. Vol. 

5, No.1., pp. 1-10.  

Venkatesh, V., Morris, M.G., Davis, G.B. 6 Davis, F.D. (2003): User acceptance of 

information technology: Towards a unified view. MIS Quarterly, Vol. 27, No.3, pp. 425-478 


