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Executive Summary 

The main aim of the Miraculous-Life project is to design, develop and evaluate an 
innovative user-centric technological solution, the Virtual Support Partner (VSP), attending 
to the elder daily activity and safety needs, while the elder goes about his normal daily life. 
The VSP will provide implicit support which is based on behaviour and emotional 
understanding and will interact with the elder exhibiting distinctive emotions, delivered in a 
human like way simulating in essence the interaction with a real life partner. 

Operation and validation of the Miraculous-Life system will be performed in two real 
environment settings, by ORBIS in the Netherlands and by MRPS in Switzerland, 
representing two well selected use cases, where elders can live and manage their daily life 
activities with the greatest possible independence. In the Netherlands, ORBIS has 
developed an innovative integrated Elderly Living Village concept, the Parc Hoogveld 
which includes a multifunctional centre as well as an assisted living complex and several 
modern apartment complexes where the elders live independent. The pilot will be 
operated in the apartment setup, where the elderly live independently and get only support 
as required. MRPS, which is the oldest and largest care organization in the Canton of 
Geneva, will carry out the second pilot in their specialized apartments where elder live 
independent and undertake support as needed. 

This deliverable provides the design of the pilotsô pre-trials and trials. More specifically, it 
describes how the two trial sites will be organized and how the evaluation data will be 
collected. Also an inventory of the available resources and a specification of what needs to 
be added, extended or adapted for the support of the proposed pilots is made. 
Furthermore, it defines the user groups that will participate in the pre-trials and the trials as 
well as what kind of training will be provided to them. In addition, the overall evaluation 
approach (i.e., the quantifiable success indicators, the evaluation methodologies and 
evaluation questionnaires) that will be used both for the pre-trialsô and the trialsô 
evaluation, is defined in detail. Most importantly, the mapping between objective indicators 
and the evaluation methods is clearly defined. 

All the users involved in the pilotsô pre-trials and trials will be invited to sign an informed 
consent document. The selection will be based on specific inclusion criteria and will 
contemplate profile variations within the target audience that the project aims to reach 
(sex, daily habits, capabilities, preferences, technological skills, social status, and 
nationality). 
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1 About this Document 

1.1 Role of the deliverable 

The main role of this deliverable is to provide the initial trials setup and design and 
examine issues like how the trial sites will be organized, what kind of training will be 
needed, how the evaluation data will be collected and define the user groups that will 
participate in the trials. Also an inventory of the available resources and a specification of 
what needs to be added, extended or adapted for the support of the proposed pilots, is 
made. In addition, the overall evaluation approach (i.e., the quantifiable success 
indicators, the evaluation methodologies and evaluation questionnaires) that will be used 
both for the pre-trialsô and the trialsô evaluation, is defined in detail and mapped to the 
relevant objective indicators of the project. 

1.2 Relationship to other Miraculous-Life deliverables 

The deliverable is related to the following Miraculous-Life deliverables: 

Deliverable Relation 

D1.1 Specification of user needs analysis and design of VSP model: This document presents 
the end user needs analysis and functional requirements for Miraculous-Life system.  

D6.1 builds on results provided by D1.1. 

D1.2 Specification of use case scenarios and User Interface: This document presents the use 
case scenarios and also an analysis of the interaction requirements needed to specify the 
Human-Computer interface. 

D6.1 builds on results provided by D1.2. 

D1.3 Ethical, Privacy, Legal Considerations and Deontological practice:  This document 
presents the ethical, deontological and legal considerations that are relevant for the 
Miraculous-Life project. 

D6.1 builds on results provided by D1.3. 

D1.4 User pre-trials evaluation: This document will obtain user feedback and assess the usersô 
acceptance based on pre-trials that will be performed on the first rapid prototypes of the 
Miraculous-Life system. 

D6.1 will be provided as input to D4.1 and will be considered during the pre-trials 
acceptance evaluation results. 

D6.3 Pilot setup and deployments: This deliverable (which includes both a report and software) 
presents how the system will be setup and how the pre-trial tests will be performed. 

D6.1 will be provided as input to D6.3 and will be considered during the pilot setup and 
deployments. 

D6.4 Pilot acceptance evaluation results: This document assesses the acceptance of the final 
Miraculous-Life system based on experiences and evaluation data gathered by the two 
pilots. 

D6.1 will be provided as input to D6.4 and will be considered during the pilot acceptance 
evaluation results. 

D6.5 Overall system evaluation and initial deployment: This deliverable (which includes both a 
report and software) will produce a Miraculous-Life system initial deployment report by 
consolidating the findings of the pilot operation of the services. 

D6.1 will be provided as input to D6.5 and will be considered during the overall system 
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evaluation and initial deployment. 

1.3 Structure of this document 

Following the current introductory chapter, the rest of this document is structured as 
follows. Chapter 2 analyses the available infrastructure, describes how the trial sites are 
organized and how the evaluation data will be collected. Also an inventory of the available 
resources and a specification of what needs to be added, extended or adapted for the 
support of the proposed pilots is provided. Chapter 3 defines the user groups that will 
participate in the pre-trials and the trials as well as the training that will be provided to 
them. Chapter 4 describes in detail the overall evaluation approach (i.e., the quantifiable 
success indicators and the evaluation methodologies) that will be used both for the pre-
trials and the trials evaluation of the Miraculous-Life system. Chapter 5 provides 
information on the Economic evaluation of the project and finally, the main conclusions are 
provided in Chapter 6. 

Appendix A and Appendix B provide the pre-trialsô and trialsô evaluation questionnaires, 
respectively. Appendix C describes the user group selection questionnaire.  

1.4 Updates to this document from previous version 

After the evaluation performed in Brussels it appeared that substantial updates and 
clarifications needed to be added to the first version of this deliverable. Consequently, 
based on the suggestions brought to us by the reviewers this document undergone major 
re-structuring and revision. This is now reflected in this new deliverable/version D6.1b. 

More specifically, Chapter 4 was completely re-written to define the overall evaluation 
approach that will be used for both, pre-trials and the trial evaluation. Section 4.1 provides 
an overview of the methodological approach and introduces the measurement tools 
(qualitative and quantitative) that will be used during the pre-trial evaluations and the final 
trial evaluation. Section 4.2 provides more details on the pre-trials and trial setup giving 
specific information on the timing that will be followed and infrastructure that will be 
required. An important aspect of the updates introduced is the need of a second round of 
the Second Pre-Trial that is introduced and explained in the new version of the deliverable. 

Since the evaluations at Miraculous-Life project are performed for a purpose ï to evaluate 
the objectives set at the beginning of this project ï Section 4.3 defines these and explains 
the relevance of the objective to the project. This section has not been changed from the 
previous version.  

Section 4.4, undergone major updating and restructuring with contribution from all 
technical partners and end-user organizations. In this section, we re-visited the mapping 
between the objective indicators and the how these will be measured in Miraculous-Life 
through the pre-trial and trial evaluations. A new mapping has been done between the 
evaluation tools (questionnaires, interviews, focus groups for both pre-trial and trial 
evaluations) and also how certain indicators will be measured through the system (logged 
data and other interaction of the elderly with the system during the trial). In addition, new 
tools (e.g. validated questionnaires) have been introduced and in some occasions (e.g. 
measuring Quality of Life, Motivation) replaced those suggested in the first version of this 
deliverable or are considered as additional validation approaches. 

Finally, as requested by the reviewers, Section 5 explains the Miraculous-Life economic 
evaluation focusing on the success indicators that can be used to assess the economic 
impact of the project. 
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2 Analysis of the available infrastructure 

This chapter provides an inventory of the available resources and a specification of what 
needs to be added, extended or adapted for the support of the proposed pilots and also 
how the trial sites are organized ((1) ORBIS Hoogstaete, Sittard (NL) and (2) Maison de 
Retraite du Petit-Saconnex, Geneva, (CH)). Moreover a description of how the evaluation 
data will be collected is provided. 

2.1 ORBIS Elderly homes (Hoogstaete and de Egthe) (NL) 

2.1.1 Available Resources and Needs 

Concerning ORBIS the trials will be held in 2 care centres namely Hoogstaete and de 
Egthe. ORBIS Hoogstaete, is an elderly home which is situated in the city of Sittard-
Geleen, the Netherlands. ORBIS de Egthe also an elderly home, is situated in the 
municipality of Echt-Susteren, about 15 kilometers north from Sittard. The municipality of 
Echt-Susteren is more rural then the city of Sittard. 

ORBIS Hoogstaete and de Egthe are both part of the ORBIS Medical and Healthcare 
group in the province of Limburg, The Netherlands. ORBIS Hoogstaete is divided in an 
elderly home (106 clients), small scale living (46 clients) and 3 apartment blocks 
(Silverstaete, Greenparc, Springfield) (80 clients independent living/homecare and elderly 
home). The elderly home and small scale living are controlled and supervised 
environments with 24/7 availability and presence of staff. Care in the apartment blocks is 
divided in homecare on demand and 24/7 care like an elderly home. 

ORBIS de Egthe is divided in an elderly home (111 clients), nursing home geriatric and 
somatic (85 clients) and apartments for independent living (57 clients). The elderly and 
nursing home are controlled and supervised environments with 24/7 availability and 
presence of staff. Care in the apartment blocks is divided in homecare on demand and 
24/7 care like an elderly home. All the rooms and apartments are suitable for couples 
and/or singles. 

In both facilities the following person-resources are identified: the staff generally consists 
of (1) nurses, caregivers, domestic workers and members of the animation team. (2) There 
is one member of the animation team which is specially trained in guiding elderly to use 
ñtechnicalò devices. Because of our experience in earlier projects ORBIS has special 
weekly group activities for elderly in using technical devices like computers, tablet PCs and 
smart phones. These groups are in cooperation with students from the nearby high school. 
This structure is also available for the training and instructing the participants of the 
Miraculous-Life project. (3) Technical assistance by a local ICT-employee is arranged 
structural during the week and on request and there will be assistance from one of the 
technical project partners Furthermore, a lot of staff members and all the members of the 
animation team have, because of earlier experiences, a lot of knowledge in assisting 
elderly in using technical devices but they need to be trained and instructed for this 
projects and used technologies.(4) For medical advice, within the Miraculous-Life project, 
there is the physician specialist elderly care available to advice during the lifetime of the 
project and also during the trials. 

From technical perspective ORBIS Hoogstaete and de Egthe are fully equipped with WiFi 
access in the elderly and nursing home and small scale living. Clients from the apartment 
blocks have sometimes their own WiFi. Therefore, for the clients in the Apartment blocks 
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that donôt have WiFi connection we need to provide them with internet connection, during 
the project.  

Technically the following needs are identified in order to support the pilot for the trial 
phase. (1) A server installed in ORBIS and all the necessary devices like (2) tablets, (3) 
computers, (4) Kinect camera and (5) external sensors (6) WIFI in the care-apartments 
has to be further investigated before the trial. 

Moreover, the following rooms within the both complexes will be used during the trials: 

¶ The rooms (10) of the elderly in the elderly home 

¶ The care apartments (10) of the elderly 

If necessary, other rooms in our elderly home and care apartments will also be available. 
However, at this stage of the project this seems not feasible. 

2.1.2 Organization of the trial site 

The trial will be performed in both the elderly homes (Hoogstaete and de Egthe). With the 
main focus in ORBIS de Egthe and a smaller amount in Orbis Hoogstaete. 

The rooms of the elderly in the elderly home (which will be used during this project) have 
an average size of 24 square meter and consists of 3 rooms: a living room including a 
small open kitchen, a bedroom and a bathroom. 

The apartment blocks of ORBIS Hoogstaete and de Egthe have an average size of 50-60 
square meters and consist of a living room including an open kitchen, two bedrooms, a 
bathroom and a balcony.  

The plan of the Hoogstaete apartments can also be found in the D6.3 Pilot setup and 
deployments. 

 

ORBIS Hoogstate ï Elderly Home 

 

Greenpark, Springfield, Silverstaete ï Care Apartments 

Figure 1: ORBIS Hoogstaete Pilot Trial Sites 
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Figure 2 Elderly home and care apartments ORBIS de Egthe 

 

Figure 3 Care apartments ORBIS de Egthe 

 

 

Figure 4 Nursing home ORBIS de Egthe 

 

http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCOb0wJCAsMgCFYi1GgodMMUJFg&url=http://www.linssen-behangersbedrijf.nl/projecten2.htm&psig=AFQjCNEmPMnliI1T7KlDdaL96kBa6yJvzQ&ust=1444294901917624
http://www.google.nl/url?sa=i&rct=j&q=&esrc=s&source=images&cd=&cad=rja&uact=8&ved=0CAcQjRxqFQoTCN_nsaSAsMgCFQvXGgodo2QGEw&url=http://www.architectenaandemaas.com/nl-nl/project/39/157/87/verpleeghuis-de-egthe.aspx?archid=32&psig=AFQjCNE_P3BUeaDoZRdljB18TLN0U09QoQ&ust=1444294974523289
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2.2 Maison de Retraite du Petit-Saconnex, Geneva, (CH) 

2.2.1 Available Resources and Needs 

La Maison de Retraite du Petit-Saconnex (MRPS), is the oldest and largest elderly care 
institution in the Canton of Geneva. Founded in 1849, MRPS is the only institution in the 
Canton of Geneva offering to its residents the possibility to preserve their life style in spite 
their advanced age, facilitating at the same time their transition to a nursing home when 
their health condition requires so. 

MRPS is composed of: (1) a high quality nursing home (Etablissement Médico-Social, 
EMS) for the elderly who require continual nursing care and have significant difficulty 
coping with the required activities of daily living, housing 196 residents and (2) specialized 
residences for the elderly supporting them to their independent and semi-independent 
needs, hosting 220 residents. In the residences, homecare assistance is available on 
demand, 7 days a week. The staffs consist primarily of nurses, nursing auxiliary and 
domestic workers. Note that the target group of the Miraculous-Life project is composed of 
elderly living in the specialized residences ï see chapter 3. 

At this early stage of the project, the following person-resources are identified: (1) the 
nursing staff, (2) the animation team, (3) consortium partner UniGe, (4) the ICT 
department of MRPS, and (5) the Data Protection Officer of the Canton of Geneva. 

¶ The nursing staff will participate to the two pre-trials (month 8 and month 16) and 
will use the Miraculous-Life system during the trial phase (months 26-32). 
Occasionally, they will be available for individual or group interview. 

¶ The animation department will also use the Miraculous-Life system during the trial 
phase (months 26-32). 

¶ UniGe and the ICT department of MRPS will set-up the Miraculous-Life system, 
ensuring the proper functioning.  

¶ Finally, the Data Protection Officer of the Canton of Geneva 
(http://www.ge.ch/ppdt/) will certify that the data protection plan designed by the 
MRPS Manager (see D6.2 Privacy Protection Plan) is in full compliance with the 
Cantonal and with the National law. 

The following infrastructures, material and equipment are available: (1) the conferences 
rooms Hodler, Hainard, Hachette and Fazy, (2) the catering service and (3) the MRPS 
server room. 

¶ The MRPS restaurant ñLe Jardin des Ilesò (http://www.jardindesiles.ch/) rents four 
seminar and conference rooms: Hodler, Hainard, Hachette and Fazy. The pre-trials 
will take place in these rooms. 

¶ The MRPS restaurant ñLe Jardin des Ilesò (http://www.jardindesiles.ch/) will also 
provide water and fruit to the participants during the pre-trials. 

¶ The server for the trial phase could be installed in the MRPS server room; ensuring 
the security of the data. 

Finally, at this early stage of the project, the following needs are identified: 

¶ All the technologies should be bought; including tablets, workstations and Kinects.  

http://www.ge.ch/ppdt/
http://www.jardindesiles.ch/
http://www.jardindesiles.ch/
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¶ A dedicated served ï physical or virtual ï should be installed in MRPS for the trial 
phase.  

Note that most residents in MRPS donôt have an internet connection. Internet connection 
should be ensured to all participants during the trial phase. 

2.2.2 Organization of the trial site 

The pre-trials will be performed in the seminar and conferences rooms belonging to the 
MRPS restaurant ñLe Jardin des Ilesò (http://www.jardindesiles.ch/): Hodler, Hainard, 
Hachette and Fazy.  

The trial will be performed in the specialized residences. The residences are located in the 
Colladon Residence (Les Frênes, Les Hortensias) and in the Trembley Residence (Les 
Azalées, Les Erables). The Tremblay Residence consists of 100 studios and apartments. 
The average size of one-person studios is 28 square meters, with or without Kitchenette; 
while one-bedroom apartments (average size of 56 square meters) are available for 
couples. The Colladon Residence consists of 107 standing apartments for one person or a 
couple. Apartments for single person are 47 square meters, including a kitchen open on 
the dining area, a large bedroom, a hall, a bathroom and a balcony. 2-room apartment (54 
square meters) and 3-room apartment (77 square meters) are available for couples. The 
plan of the apartments can also be found in D6.3 Pilot setup and deployments. 

 

 

Figure 5: MRPS Pilot Trial Sites 

2.3 Collection of the evaluation data 

The participants of MRPS and ORBIS will be provided with an informative brochure 
explaining the aims of the Miraculous-Life project in their native language. Furthermore, 
the informed consent is mandatory prior to any data collection, storing, processing, and 
transferring. These documents can be consulted on the D6.2 Privacy Protection Plan. Data 
will be collected via different sources including questionnaires, individual or group 
interview, observations by investigators and by care professionals, event logs records and 
sensors. Note that all the data collected will be anonymized and securely stored locally. 

http://www.jardindesiles.ch/
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Only authorized personnel can have access to the data. More information concerning the 
protection of the data could be found in D6.2 Privacy Protection Plan. 
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3 Definition of User Groups 

This chapter defines the user groups that will participate in the pilot trials and what kind of 
training will be provided to them. 

3.1 User Group Definition 

The target group of Miraculous-Life (defined to be 65+ years old), is the big group of 
healthy elderly or with light related physical or cognitive ageing related degradations who 
live alone at home and can find pleasure and relief in getting help or stimulation to carry 
out their daily activities. All the elderly participating in the study will be recruited voluntarily 
based on the following inclusion criteria: 

¶ Expression of interest in the project. 

¶ Belonging to the ñyoung oldò (over 65 years old) or ñolder oldò age groups (over 80 
years old). 

¶ Living alone in independent homes (i.e., the apartment blocks Silverstaete, 
Springfield, Greenpark apartments of de Egthe and the MRPS specialized 
residences) or in the assisted living facilities (ORBIS Hoogstaete and ORBIS de 
Egthe). 

¶ Being healthy and active (physically, mentally and socially) at the time of the study. 

¶ Not using a wheelchair inside the home (as this would interfere with the setup of the 
devices). 

¶ Signed a consent form after being informed. 

The elderly participating in the study will be categorized according to their ICT skills, age, 
gender, profession and nationality. 

Furthermore, formal and informal caregivers will participate in the project. Informal 
caregivers will be family members or friends of the elderly participating in the study. 
Formal caregivers are members of the animation team, care coordinators, nurses and the 
physician specialist elderly care. 

The first pre-trial and the first and second rounds of second pre-trial will be carried in a 
supervised environment setting with a small number of selected users. At least 9 
participants will be recruited for each pre-trial, including 7 elderly (primary end-users) living 
in the assisted living complex and in the care apartments and 2 formal caregivers 
(secondary end-users) working in the assisted living complex and in the care apartments. 
Note that the elderly participating in the first pre-trial (month 8) will be encouraged to 
participate in the first round of second pre-trial (month 16), in the second round of second 
pre-trial (month 24) as well as in the trial (months 26-32) with the aim of (1) collecting 
longitudinal data and (2) training the group of end-users. 

During the trial phase, elderly (primary end-user), formal and informal caregivers 
(secondary end-users) will be involved. For the ORBIS pilot, twenty elderly living in the 
elderly home in the care apartments will be recruited from the ORBIS locations de Egthe 
and Hoogstaete (including the apartment blocks Silverstaete, Greenparc and Springfield). 
About 30% from the elderly will be from Hoogstaete and 70% from de Egthe. For each one 
of the primary end-users, a care community network will be build consisting of at least two 
people representing for example the categories: family, neighbour, friend and formal 
caregivers. On the other hand, for the MRPS pilot, twenty (20) elderly living in the 
specialized residences will be recruited. For each one of the primary end-user a care 
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community network will also be build consisting of at least two people representing for 
example the categories: family, neighbour, friend and formal and informal caregivers. 
Selected members of the elderly care community network will be also categorized 
according to their ICT skills, age, sex, profession, nationality. 

3.2 User Group Training 

3.2.1 Pre-trial training 

At ORBIS, the elderly, the majority of the staff members and all the members of the 
animation team have already a lot of knowledge and experience in participating in AAL 
projects. They will use this knowledge and experience in the pre-trials. Furthermore, at 
ORBIS, the elderly already started learning how to use the required technology as they 
participate in special weekly group activities in using technical devices like computers, 
tablet PCs and smart phones.  

Prior to the three pre-trials, informative presentations/explanations will take place in MRPS 
and ORBIS in order to explain the aims of the Miraculous-Life project and the data 
collection process to both formal caregivers and elderly. During these presentations, the 
project professionals will: 

1) Identify the needs and the requirements of the end-users and test the Miraculous-
Life solution, 

2) Introduce the functionalities and the services proposed by the Miraculous-Life 
solution (agenda, reminders, safety services, object localization, shopping 
assistance, etc.), 

3) Clarify the nature of the participantsô involvement and responsibility in the pre-
trials, 

4) Motivate the elderly to participate in the project longitudinally. 

Moreover, during these presentations, the project professionals will empathize and make 
clear to the participants that the aim of the pre-trials is to evaluate the Miraculous-Life 
prototype rather than to test the elderly skills or knowledge. 

In addition, as the elderly and the formal caregivers of MRPS do not have any previous 
experience with AAL projects, the main objectives and the scope of the AAL projects will 
be explained to them during these informative presentations.    

At the beginning of the pre-trial, both elderly and caregivers of ORBIS and MRPS will be 
informed about the Miraculous-Life project and they will be guided on how to use the 
system. This will be done with the help of the project professionals and the informative 
brochure that will be provided to them. 

3.2.2  Trial training 

All the participants (primary and secondary end-users) will be trained to use the 
Miraculous-Life system before the beginning of the trial.  

At ORBIS, because of their experience acquired in earlier projects, they have created 
special weekly group activities for the elderly in using technical devices like computers, 
tablet PCôs and smart phones. These groups involve students from the nearby high school 
that helps the elderly to learn how to use these technologies. This approach (students 
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teach elderly) is also available for the training and instructing the participants of the ORBIS 
trial. Also, technical assistance is arranged continuously during the week and on request. 

Firstly, prior to the trial, a series of presentations will be performed both in ORBIS and 
MRPS in order to introduce the Miraculous-Life solution and explain how the trial will 
unfold; ensuring that all the participants (primary and secondary end-users) will be able to 
attend to at least one of them. Similarly to the pre-trial training, during these presentations, 
researchers will again: 

1) Explain the main aims of the AAL projects, 

2) Identify the needs and the requirements of the end-users and test the Miraculous-Life 
solution, 

3) Introduce the functionalities and the services proposed by the Miraculous-Life solution 
(agenda, reminders, safety services, object localization, shopping assistance, etc.), 

4) Clarify the nature of the participantsô involvement and responsibility in the trial, 

However, for the trial, they will additionally: 

5) Explain how to report personal experience while using the Miraculous-Life solution on a 
daily basis. Participants will be also encouraged to share not only successes and 
positive experiences; but also failures, problems and negative experiences, 

6) Illustrate potential benefits, risks and discomforts, 

7) Clarify the exit strategy concerning the equipment and data (the exit strategy is defined 
in D6.2 Privacy Protection Plan). 

These presentations will be also followed by individual and group training: 

¶ Primary end-users (elderly) will be trained in small groups before the beginning of 
the trial; with the aim of instructing how to interact with the VSP and the Miraculous-
Life system. Individual training at home will be ensured at any time during the trial 
upon request. 

¶ Secondary end-users (formal caregivers, informal caregivers) will be also trained in 
small groups before the beginning of the trial. The training of secondary end-users 
will focus on both the front-end application (elderly interface) and the back-end 
application (caregiver interface). Individual training will be ensured at any time upon 
request. 

In addition, an easy instruction manual will be provided to all participants. Importantly, 
ORBIS and MRPS will identify a common strategy to train the participants for the trials. 

Finally, Noldus for ORBIS and UniGe for MRPS will participate in the training process for 
answering any technical questions which may arise during the training. Noldus and UniGe 
will guide the project professionals of ORBIS and MRPS in this training process. The 
project professionals will then guide the elderly and caregivers. 
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4 Miraculous-Life Evaluation Methodology 

This chapter defines the overall evaluation approach that will be used both for pre-trials 
and the trial evaluation. More specifically, the six main project objectives which will be 
achieved during the lifetime of the project, as well as the quantifiable success indicators 
and the evaluation approach that will be used for defining and measuring the progress 
towards the success of these objectives, are defined.  

The main project objectives are described in section 4.3. All objectives relate to the 
indicators defined in section 4.4. The evaluation methodology that will be used to define 
and measure the progress towards the success of these objectives is described in 
section 4.1. Furthermore, section 4.2 provides a detail description of the pre-trials and 
trial evaluation setup. 

4.1 Evaluation Methodology 

The evaluation methodology to be used in the project will consist of an expert-based 
evaluation (during pre-trials), a user-based evaluation in a controlled environment (during 
pre-trials), and a user-based evaluation at the elderly home (trial phase). The methodology 
will further provide a combination of recognized qualitative and quantitative usability 
analysis methods to report the findings, covering the projectôs pre-trials as well as the 
projectôs final trial. 

Qualitative analysis components such as user personal comments in the form of structured 
questionnaires and focus groups as well as expert observations, will be used. For the 
quantitative analysis of the system, questionnaires which will be filled in by the end users 
as well as their caregivers were constructed (see Appendix A and Appendix B). The pre-
trials questionnaires are simpler, as certain features of the complete system will not be 
possible to asses due to their prototype nature. However, the trial questionnaires, along 
with automatically gathered measurements will provide a full picture for every indicator 
mentioned in section 4.4.  

Furthermore, a selection questionnaire (see Appendix C) will be used to ensure that the 
end users sample participating in the trials will be representative of the general target 
audience of the system. The constructed questionnaires incorporate elements of 
standardized and validated questionnaires adapted to our system. In detail, pre-trial 
questionnaires comprise of questions adapted from the System Usability Scale (SUS) and 
User Success Rate (USR) [1] [2], which are widely used to assess the usability of a 
system. Parts of Social Presence questionnaires were used in order to measure the 
realism and the engagement involving the avatar system [3] [4] as well as the Perception 
of the Personality of the avatar by the user [5]. Furthermore, WHOQL-BREF [17] 
questionnaire is used to measure the Quality of Life of the elder. In order to access the 
indicators of objective 5, the Zarit Burden Interview (ZBI) questionnaire, which aims in 
assessing the reduction of the burden of care of the caregivers, was adapted in order to 
build the questionnaire ñPART G ï Care Demandò in the trial questionnaire. 

Also the Groningen Activity Restriction Scale (GARS) was included in the trial 
questionnaire which is a non-disease-specific instrument to measure disability in activities 
of daily living (ADL) and instrumental activities of daily living (IADL). It was developed in 
studies of Dutch samples consisting of elderly or chronically ill people. The psychometric 
properties of the GARS demonstrated in these studies were highly satisfactory [15]. 
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The Almere model [16] of technology acceptance which is specifically developed to test 
the acceptance of assistive social agents by elderly users and widely tested by Heerink et 
all was also included in the trial questionnaire.  

In order to assess the effectiveness of the avatar as a tool in terms of its appearance and 
the usersô perception in interacting with it, the Godspeed questionnaire was adopted [14]. 
The Godspeed questionnaire is a validated measurement of the perception of the user in 
interacting with a robotic or a virtual character. Godspeed consists of five parts that assess 
i) anthropomorphism, ii) animacy, iii) likeability, iv) perceived intelligence and v) perceived 
safety. In the context of Miraculous-Life this tool allows us to examine any problems with 
the behavior and/or the appearance of the avatar and how these affect the interaction of 
our users with it. 

For most of the questions/statements (Parts A through E), addressed in the 
questionnaires, a Likert-type scale from -3 to 3 is used. For example, for the statement ñI 
find pleasure in carrying out my daily activities by using the systemò the selections: (-3) 
Strongly disagree, (-2) Tend to disagree, (-1) Slightly disagree, (0) Indifferent, (+1) Slightly 
agree, (+2) Tend to agree and (+3) Strongly agree, are used. Part F of the Trialsô 
questionnaire uses a Likert-type scale from -2 to 2 ((-2) Very Poor, (-1) Poor, (0) Fair, (+1) 
Good, (+2) Very Good) while for Part G  a Likert-type scale in the range of 0 to 4 is used 
((0) Never, (1) Rarely, (2) Sometimes, (3) Quite Frequently, (4) Nearly Always). Finally, 
Part F of the Pre-Trialsô and Part H of the Trialsô questionnaire gauges the moral aspects 
of the system. 

In order to evaluate the filled in questionnaires, each question is associated with specific 
objectives and indicators, allowing the extraction of a numeric score for each one of them 
(see Section 4.4). The numeric score for each indicator will be provided by summing up 
the score of the associated questions and then normalizing these sums as a percentage. 
For indicators where there are automatic measurements, the normalized scores will be 
factored in along with the (also normalized) measurements in order to produce an overall 
score. The pre-trial scores will serve as a pointer to which aspects of the system need to 
be refined and reworked while the trial scores will be used to evaluate the whole system. 
Specifically the trial questionnaires will be filled in by the end users at the early stages of 
the trials and once more at the end of the trials allowing the comparison and gauging of 
the improvement on the systemôs objectives. 

The overall evaluation approach of Miraculous-Life includes:  

¶ Projectôs pre-trials (month 8 and month 16): 

1) Expert-based evaluation phase (see section 4.1.1)  

2) User-based evaluation phase in a controlled environment (see section 4.1.2)  

¶ Projectôs trial (month 26 ï month 32): 

1) User-based evaluation phase at home (see section 4.1.3) which is associated to 
the final system evaluation. 

4.1.1 Expert based evaluation 

The main purpose of the first phase of the Miraculous-Life evaluation plan is to identify and 
correct any major design flaws and problems before they reach production and real user 
testing. Expert-based evaluation is generally used to identify usability problems based on 
established human factors principles [7]. The experts conducting this type of evaluation 
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can be human-computer interaction specialists, usability, and accessibility specialists, or 
even interface designers with experience in user-centric design principles.  

Two inspection techniques will be used in the evaluation of the Miraculous-Life services, 
the cognitive walkthroughs and heuristics analysis [7] [8]. During the expert walkthroughs, 
two to four evaluators will perform a series of application specific user tasks on working or 
non-working prototypes, just like a real user would, and will identify the areas that could 
potentially cause confusion or errors to the real users. At the same time, the experts will be 
also asked to rate the application against the Jacob Nielsenôs Heuristics list of usability 
principles and guidelines [7]. 

 

Cognitive walkthrough: 

The cognitive walkthrough is a method for finding usability problems in a user interface 
design, focusing on evaluating a design for ease of learning, particularly by exploration [7]. 
Cognitive walkthroughs evaluate, in sequence, each of the user actions (or steps) to 
perform a task, aiming to find design issues that would interfere with learning by 
exploration. For each action, the evaluators should produce credible success and failure 
stories concerning the interaction between the end-user and the system: ñthey ask what 
the user would be trying to do at this point and what actions the interface makes available. 
If the interface design is a good one, the userôs intentions should cause that person to 
select the appropriate actionò [7]. According to Wharton in [7] this method also allows 
identifying (1) discrepancies between usersô and designersô representation of a task, (2) 
poor choices of wording for menu titles and button labels, (3) inadequate feedback on 
usersô action. 

 

Stage 1: Preparatory phase 

All the evaluators will be aware of the input necessary to perform the cognitive 
walkthrough inspection, namely: the user population, the tasks, the action sequence for 
each task, and the interface. 

1) User population: Who will be the users of the system? The target group of 
Miraculous-Life (defined to be 65 +), is the big group of healthy elderly or with light 
related physical or cognitive ageing related degradations who live alone at home 
and can find pleasure and relief in getting help or stimulation to carry out their daily 
activities. The users donôt necessarily have background knowledge or particular 
skills on technology. 

2) The tasks: What tasks will be analysed? 

3) Action sequence for each task: what is the correct action sequence for each task 
and how is it described?  

4) The interface: the cognitive walkthrough will be performed on the first and second 
Miraculous-Life prototype provided by UniGe (for MRPS) and by Noldus (for 
ORBIS) on month 8 and on month 16. 

 

Stage 2: Evaluation phase 

During the evaluation phase, four evaluators will perform some specific user tasks on the 
prototype, just like a real user would, and will identify the areas that could potentially cause 
confusion or errors to the real users. The evaluators will examine each action of each task 
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in the workflow path and attempt to tell a credible story as to why the expected users 
would choose that action (how a user chooses the correct action at each step?). Note that 
credible stories are based on assumptions about usersô background and goals, and on an 
understanding of the problem-solving process that enables a user to guess the correct 
action. In order to produce credible stories (including success and failure stories), the 
evaluators ask the following questions: 

¶ Will the user try to achieve the right effect (form the right goal)? Given their domain 
goal, will they identify the correct device goal? The users have an end goal in mind, 
but needs to accomplish various actions to complete it. Will they even know to 
perform the specific steps along the way? Users may know what effect to achieve: 
(1) because it is part of their original task, or (2) because they have experience 
using a system, or (3) because the system tells them to do it. 

¶ Will the user notice that the correct action is available? Will the user be able to 
discover the action to perform easily? Is the option visible and on the screen, or at 
least in a place the user will likely look? Users may know an action is available: (1) 
by experience, (2) by seeing some device (like a button), or (3) by seeing a 
representation of an action (like a menu entry).  

¶ Will the user associate the correct action, with the effect trying to be achieved? Will 
it be obvious that the action addresses the goal? If an icon is used, is it an accurate 
representation of the action? Is the label worded in a way that the user expects? 
Users may know an action is appropriate for the effect they are trying to achieve: (1) 
by experience, or (2) because the interface provides a prompt or label that connects 
the action to what they are trying to do, or (3) because all other actions look wrong. 

¶ If the correct action is performed, will the user see that progress is being made 
toward solution of the task? Will the feedback be helpful? Is there any feedback 
showing that the user selected the right option? Are the terms or graphics used 
during the feedback effective? Is the next logical action presented successfully? 
Users may know things are going OK after an action: (1) by experience, (2) by 
recognizing a connection between a system response and what they were trying to 
do. 

Note that success stories require success under all four of the criteria, while failure stories 
typically fail under a single criterion. 

 

Heuristic Evaluation: 

According to Nielsen in [11], heuristic evaluation is a usability inspection method used to 
identify usability issues in interactive systems. This method also involves having a small 
set of evaluators interact with the interface and judge its compliance with recognized 
usability principles (i.e., the heuristics). These heuristics are general rules that are likely to 
describe common proprieties of usable interface. The revised set of usability heuristics 
proposed by Nielsen will be used as a starting point for this audit: 

1) Visibility of system status: the system should always keep users informed about 
what is going on, through appropriate feedback within reasonable time. 

2) Match between system and the real world: the system should speak the users' 
language, with words, phrases and concepts familiar to the user, rather than 
system-oriented terms. Follow real-world conventions, making information appear in 
a natural and logical order 
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3) User control and freedom: users often choose system functions by mistake and will 
need a clearly marked "emergency exit" to leave the unwanted state without having 
to go through an extended dialogue. Support undo and redo. 

4) Consistency and standards: users should not have to wonder whether different 
words, situations, or actions mean the same thing. Follow platform conventions. 

5) Error prevention: even better than good error messages is a careful design which 
prevents a problem from occurring in the first place. Either eliminate error-prone 
conditions or check for them and present users with a confirmation option before 
they commit to the action. 

6) Recognition rather than recall: minimize the user's memory load by making objects, 
actions, and options visible. The user should not have to remember information 
from one part of the dialogue to another. Instructions for use of the system should 
be visible or easily retrievable whenever appropriate. 

7) Flexibility and efficiency of use: accelerators -- unseen by the novice user -- may 
often speed up the interaction for the expert user such that the system can cater to 
both inexperienced and experienced users. Allow users to tailor frequent actions. 

8) Aesthetic and minimalist design: dialogues should not contain information which is 
irrelevant or rarely needed. Every extra unit of information in a dialogue competes 
with the relevant units of information and diminishes their relative visibility. 

9) Help users recognize, diagnose, and recover from errors: error messages should be 
expressed in plain language (no codes), precisely indicate the problem, and 
constructively suggest a solution. 

10) Help and documentation: even though it is better if the system can be used without 
documentation, it may be necessary to provide help and documentation. Any such 
information should be easy to search, focused on the user's task, list concrete steps 
to be carried out, and not be too large. 

After the expert walkthroughs and the heuristic evaluation are concluded, each evaluator 
will produce a report on the observations he/she made during the inspection. These 
reports will then be aggregated in a single report that will include the results from all the 
inspections and will be given to the development and design team of the project. Upon 
completion of the expert evaluation, the developers will incorporate the most important 
comments into the system and release the working version of the software in order to 
proceed for testing with real users.  

4.1.2 Controlled User based evaluation 

Once the improved working versions of the applications are released from the developers, 
the actual user-based evaluation will begin. During this phase, a selected group of elderly 
will be invited to participate in the evaluations and test different scenarios. The scenarios 
(defined in deliverable D1.2b) will be clear, precise, and relatively short to accomplish. The 
elderly will be requested to openly express his/her thoughts, observations, feelings, and 
comments to the evaluator during the testing. This is known as the Think Aloud method 
[9], which enables the evaluator to capture the thinking process of the user. The 
evaluators will be instructed to provide assistance only when absolutely needed and keep 
notes on what was happening and what was being said during each task. 
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Along with the application of the Think Aloud method, after the elderlyôs interaction with the 
system they will be asked to fill in a questionnaire (pre-trial questionnaire; see Appendix 
A). 

4.1.3 Home-based Evaluation 

The main goal of the home-based evaluation, which will be performed during the trial of 
the complete system, is to verify the adherence of system to the objectives described in 
section 4.3 through the utilization of the indicators presented in section 4.4. To do so, 
during the evaluation selected (through a selection questionnaire; see Appendix C) elderly 
will be given the system to use at home. Participants will be instructed to fill out at the 
beginning and the end of the evaluation period the trial questionnaire (appendix B). As 
presented in section 0, the questionnaire merges elements from standardized 
questionnaires (focusing on User Satisfaction, User acceptance and Quality of Life, etc.), 
as well as, elements addressed to the informal caregivers, as part of the care team of the 
elderly. Thus, the formal and informal caregivers of the elderly will be instructed to fill out 
those specific parts of the trial questionnaire.  

Along with the filled in questionnaires, the analysis of the automatic measurements taken 
by the system will be correlated with the analysis of the filled in questionnaires. For 
example the system will log each activity performed by the elderly recording which activity 
was performed, when it started and ended, as well as, keep track of the number and type 
of messages exchanged between the VCT members and the alerts towards the elderly.  

4.2 Pre-Trials and Trial evaluations setup 

The pre-trials will be performed in a general room at the care organisation (ORBIS 
Hoogstaete) and in a conference room in MRPS, not the homes of the elderly. The elderly 
and the caregivers will be asked to come individually to test the system. The participants 
will be requested to openly express his or her thoughts, observations, feelings, and 
comments to the evaluator during the testing. This is known as the Think Aloud method 
[12] which enables the evaluator to capture the thinking process of the user. The 
evaluators will be instructed to provide assistance only when absolutely needed and keep 
notes on what was happening and what was being said during each task. Different 
evaluation methods will be used during the controlled user based evaluation. 

 

Devices/equipment which will be used during pre-trials: 

¶ Internet connection (by WiFi of cable) 

¶ Computer/laptop  

¶ 1 tablets, lying free in the room for the elderly to take in his/her hand 

 

Pre-trials schedule:  

¶ During the first week of each pre-trial an expertsô based evaluation (see section 
4.1.1) will be performed. During the first 2-3 days of the week the experts will 
perform their evaluation and then produce a short report to the developers. Two 
evaluators from each participating end user partner (ORBIS and MRPS) will 
separately perform this evaluation (four evaluations in total) 
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¶ The following week, the developers will utilize the reports provided by the experts in 
order to correct design flaws and make desirable improvements. 

¶ The week after the developers provide the updated system prototypes a controlled 
user based evaluation (see section 4.1.2) will be conducted. In this evaluation, at 
least 7 users (including elderly and caregivers) of ORBIS Hoogstaete and at least 7 
users (including elderly and caregivers) from the MRPS residences will participate. 

 

The trial evaluation will involve elderly people who fulfil the Miraculous-Life target group 
requirements (the constructed selection questionnaire will ensure that ï presented in 
Appendix C). A minimum of 120 users (elderly people and their caregivers) will use 
Miraculous-Life over long periods of time (up to six months). The system will be installed in 
the userôs home and the trial questionnaire will be provided to them with instructions to be 
filled at the beginning and at the end of the trial period. After the end of the trial period, the 
filled in questionnaires will be collected and analysed to quantify the indicators defined to 
evaluate each objective of the project along with the systemôs automatic measurements. 
Sections 4.4.1 and 4.4.3 provide the mapping of each question of the questionnaires (both 
for the pre-trials and trial) with specific indicators and objectives - the objectives are 
described in sections 4.3, and the associated indicators in section 4.4. 

4.3 Miraculous-Life Objectives 

The overall aim of the Miraculous-Life project is to design, develop and evaluate a Virtual 
Support Partner (VSP) that by analogy to a real life human partner, considering 
emotional understanding and responding, will attend to the needs of the elderly while 
he/she goes about his/her normal daily life activities in the totality of his/her home and 
provide implicit support and also safety. 

Below the six main objectives of the Miraculous-Life, which will be achieved during the 
lifetime of the project, are stated: 

¶ Objective 1: Stimulate and motivate the elderly to remain longer active at home 
through a virtual partner support. 

It has been identified that elderly people living alone at home are often suffering from 
loss of motivation, associated with the feeling of being helpless to carry out their daily 
routine especially after the loss of their partner. The main aim of this objective is to 
motivate the elder to remain longer active at home by providing human-like support.  

Motivation will be provided through a VSP that will attend the elderly daily activity and 
safety needs, while he/she goes about his/her normal daily life. Daily collaboration 
and interaction with the VSP will be characterized, like by a real partner, by behaviour 
and emotional understanding, sharing and guidance of executing daily activities, 
which are considered as main factors of motivating elder people to exert more effort in 
executing daily tasks, avoiding thus inactivity and loss of motivation. 

¶ Objective 2: Enhance the engagement of the elderly in carrying out daily 
activities at home through emotional understanding. 

One of the main aims of this objective is to improve the engagement of the elderly in 
carrying out daily activities by understanding the elderlyôs emotional status (e.g., if the 
elderly is happy, sad, angry, joyful, fearful, scared, neutral, etc.).  
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Focus will be given on analysing how the elderly use emotions in real human 
communication while carrying out of their daily activities. The emotional state of the 
elderly provides important information on their needs and allows on one side the 
provision of appropriate adapted support and on the other side comforts them as they 
feel better understood and thus empowering them to continue carrying out their daily 
activities.  

¶ Objective 3: Increase the elderlyôs satisfaction in using the system via a natural 
and intuitive way to interact with the system  

Elderlyôs satisfaction in using the system will be increased by the provision of an 
Avatar based interface capable of interacting with the user through both language 
(emotional speech) and non-verbal behaviours (emotional facial expression). In order 
to engage the elder in a relevant, human-like conversation the Avatar interface will be 
also able to express emotions, (i.e., happy, concerned, neutral state) through face 
expressions with lifelike motion and voice intonations, matching the conversation 
context and synchronized with the synthesized speech.  

The satisfaction of the elder in using the system will be also increased through the 
provision of a dialogue management that will make the system more engaging to the 
elders to interact with. The system will be able to hold multiple interactions and build 
emotional attachments with the elder in the same way humans do. 

¶ Objective 4: Improve quality of life and prolong autonomy of the elderly. 

The main aim of this objective is to impact highly the quality of life and prolonging 
autonomy of the elder over the ageing process, taking into consideration the usersô 
affective state, behaviour and environment context, and past interactions, by 
designing and developing a set of interoperable software services.  

These services will aid in the execution of daily life activities of the elder and cover the 
needs of the elder in the categories of Care & Wellness, Guidance, Education/Leisure 
and also safety. Moreover, by enabling personal choices and adaptation of the 
system to the eldersô personalized needs and capabilities, over the ageing process, it 
is expected that the system will substantially prolong personal autonomy of the elder.  

The introduction of the system early enough in the life of the elder (65+) will also allow 
for early increase of motivation and positive interest of the elders to have the system 
in their life over the ageing, preventing thus early degradation of skills and 
capabilities, and as a consequence prolong their autonomy in carrying out daily 
activities at home. 

¶ Objective 5: Provide benefits on the social level of the elder and also improve 
the integrated care processes for elderly care at home.  

Through the provision of a Collaborative Care Network (Co-Net), it is expected that 
the elderly people will be stimulated to keep or even increase their social interactions 
contributing thus positively to their overall wellbeing. Co-Net will also reinforce 
collaboration between both the elder and formal and informal carers in the sense of 
instant communication and personalized daily activities support, improving thus elder 
social interactions with their informal and formal carers  

This objective aims also to provide improvement in the integrated care processes for 
elderly care at home. Nowadays, the predominant model of support for elders living 
alone at home is provided mainly by informal carers and includes mainly (non-
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continuous) assistance in enabling and sustaining management of activities of daily 
life combined with emotional understanding and support.  

Through the use of Co-Net continuous collaboration and communication between the 
elder and formal/informal carers will be enabled. Also an intelligent sharing system of 
intelligent alerts and information, to both the elderly and formal and informal carers, 
will be provided. Based on these, it is expected that Miraculous-Life will improve 
highly the efficiency and continuity of integrate care provision to the elderly, resulting 
thus in reduction of the demand of care resources and of the burden of care by the 
informal caregivers. 

¶ Objective 6: Achieve high usefulness of the system for the user through pilots 
and related evaluation and assessment. 

The main aim of this objective is to prove high usefulness of the system for the user 
through the carrying of two pilots and related evaluation and assessment. Two 
realistic environmental settings will be considered through the operation and 
evaluation of two pilots in the Netherlands (ORBIS) and Switzerland (MRPS).  

Both pilots will involve elderly people who fulfil the Miraculous-Life target group 
requirements. A minimum of 120 users (elderly people and their caregivers) will use 
Miraculous-Life over long periods of time (up to six months). 

4.4 Quantifiable Success Indicators 

In this section, for each project objective indicator we define a set of quantifiable measures 
that will be used for defining and measuring the progress towards the success of these 
objectives. Also the expected impact of each objective is defined. 

Objective 1: Stimulate and motivate the elder to remain longer active at home 
through a virtual partner support. 

¶ Expected Impact: Motivating elder people to exert more effort in executing daily 
tasks, avoiding thus inactivity and loss of motivation. 

¶ Quantifiable Success Indicators: For this objective two indicators have been set: 

1) Average time spent by the elder to make use of different services to be 
significantly decreased (targeting 60%) from the beginning till the end of the 
project 

2) Motivation of the elder in using the system to be substantially increased (targeting 
80%) from the beginning till the end of the project.  

Objective 2: Enhance the engagement of the elder in carrying out daily activities at 
home through emotional understanding. 

¶ Expected Impact: The elders feel overall better understood and empowered to 
continue an active life at home. 

¶ Quantifiable Success Indicators: For this objective two indicators have been set. 

1) The preciseness of elderôs emotional understanding to be significantly improved 
(targeting 60%) from the beginning till the end of the project. 

2) A good improvement (targeting 40% increase) in the number of daily activities 
carried out by the elder at home, from the beginning till the end of the project. 
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Objective 3: Increase the elderôs satisfaction in using the system via a natural and 
intuitive way to interact with the system. 

¶ Expected Impact: The elders accepts and embrace the system and feel overall 
better motivated to use the system. 

¶ Quantifiable Success Indicators: For this objective one indicator have been set: 

1) The satisfaction feeling of the elder in interacting with the system to be increased 
from good (initial target 45%) at month 24, to very good (final target 75%) at the 
end of the project. 

Objective 4: Improve quality of life and prolong autonomy of the elder. 

¶ Expected Impact: The elder remains longer active preventing thus early degradation 
of skills and capabilities. 

¶ Quantifiable Success Indicators: For this objective three indicators have been set: 

1) Good improvement (targeting 40%) in the way the elder is carrying out daily 
activities at home, from the beginning till the end of the project. 

2) Number of support alerts needed by the elder in carrying out their daily activities to 
be significantly reduced (targeting 60%), from the beginning till the end of the 
project. 

3) Good improvement (targeting 40% increase) in the quality of life of the elder, from 
the beginning till the end of the project. 

Objective 5: Provide benefits on the social level of the elder and also improve the 
integrated care processes for elderly care at home. 

¶ Expected Impact: The elders become more social improving thus their overall 
wellbeing. Improve the efficiency and continuity of integrated care provision to the 
elder. 

¶ Quantifiable Success Indicators: For this objective three indicators have been set: 

1) Significantly increase (targeting 65%) the elder social interactions with their 
informal and formal carers from the beginning till the end of the project. 

2) Good improvement (targeting 45% reduction) on the care consumption (including 
actual elderôs support visits of informal and informal carers at home), from the 
beginning till the end of the project. 

3) Significantly reduce (targeting 60%) the care stress of the carers from the 
beginning till the end of the project. 

Objective 6: Achieve high usefulness of the system for the user through pilots and 
related evaluation and assessment. 

¶ Expected Impact: The elder recognizes technological solutions to be of high 
usefulness in carrying out their daily activities at home. 

¶ Quantifiable Success Indicators: For this objective one indicator have been set. 

1) The elderôs rating of usefulness of the system to be substantially increased 
(targeting 75%) from the beginning till the end of the project. 
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For all the indicators specified above, slight deviations from the targeted values ae 
expected, due to the dynamic classification of the participants (i.e., different gender, 
health status, knowledge and experience with computing, attitude towards technology, 
etc.) that will evaluate the system. Thus, we are using three levels to classify the 
improvements. More specifically, we consider good improvements to be in the range of 
30% to 45%, significant improvements in the range of 46% to 65% and substantial 
improvements in the range above 66%. 

4.4.1 Pre-Trial Evaluation Indicators 

Pre-trial evaluation in Miraculous project is done in three parts. The First Pre-Trial followed 
an exploratory approach where the consortium aimed at extracting feedback at all levels. 
In the First Round of the Second Pre-Trial the evaluation focused on aspects that 
appeared to be more important according to the First Pre-Trial evaluation. Finally, the 
Second Round of Second Pre-Trial evaluation prioritise on features that needed further 
investigation and also formed according to user feedback extracted from the previous two 
pre-trials. All three pre-trial rounds used comparable measurements for global comparison 
between them. 

In the previous version of this deliverable (D6.1a), Appendix D provided a table with the 
mapping of questionnaires, objectives and indicators of the project. This approach was 
called into question during the first review in Brussels. The consortium chose to improve 
the whole evaluation methodology of the project, thus the mapping between the 
questionnaires, the objectives and the indicators, of the project was reviewed and is now 
presented in: Table 1, Table 2 and Table 4. In addition, deliverable 6.4a analysed the data 
according to the mapping presented in D6.1a. In D6.4b we will present all the quantitative 
data of the three pre-trials (including the first pre-trial) according to the new mapping done 
at D6.1b. 

First Pre-Trial Evaluation Indicators 

During the first pre-trial we used a questionnaire composed of 6 parts: 

¶ PART A ï SYSTEM USABILITY SCALE (SUS) [10 items] 

¶ PART B ï EASE OF LEARNING [5 items] 

¶ PART C ï SYSTEM USEFULNESS [12 items] 

¶ PART D ï AVATAR AND INTERFACE [16 items] 

¶ PART E ï USER SATISFACTION [8 items] 

¶ PART F ï MORAL ASPECTS [6 items] 

In D6.1a, each item of the questionnaire on the parts A, B, C, D and E was associated with 
specific indicators and objectives of the project and presented in Appendix D of D6.1a. In 
this version of the deliverable a new mapping is proposed due to the revisiting of the whole 
methodology as described above. Below, the new mapping between relevant objective 
indicators can be found. As it is expected not each indicator is measured at this point, thus 
the table only focuses on the indicators that could be evaluated within pre-trial settings. 

Table 1 - Project objectives and indicators evaluated during the first Pre-Trial 

Objective Indicator Questionnaire Computations 

Objective 2 

Enhance the 
engagement of the 

First Indicator 

The preciseness of 
elderôs emotional 

Eight items of Part D 
of the questionnaire 
were associated with 

The indicator is 
calculated in terms 
of mean, standard 
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elder in carrying out 
daily activities at 
home through 
emotional 
understanding. 

understanding to be 
significantly improved 
(targeting 60%) from 
the beginning till the 
end of the project. 

this indicator:  

D2, D3, D4, D5, D6, 
D7, D8, D9.  

deviation, sum 
and percentage of 
positives 
responses (+1, +2, 
+3) according to 
usersô replies. 

Objective 3 

Increase the elderôs 
satisfaction in using 
the system via a 
natural and intuitive 
way to interact with 
the system. 

First Indicator 

The satisfaction 
feeling of the elder in 
interacting with the 
system to be 
increased from good 
(initial target 45%) at 
month 24, to very 
good (final target 
75%) at the end of 
the project. 

SYSTEM USABILITY 
SCALE (SUS)  

Part A  

The mean and the 
standard deviation 
of the SUS is 
computed 

EASE OF LEARNING 

Part B  

The indicator is 
calculated in term 
of mean, standard 
deviation, sum and 
percentage of 
positives 
responses (+1, +2, 
+3) 

USER 
SATISFACTION 

Part E 

The indicator is 
calculated in term 
of mean, standard 
deviation, sum and 
percentage of 
positives 
responses (+1, +2, 
+3) 

Objective 6 

Achieve high 
usefulness of the 
system for the user 
through pilots and 
related evaluation 
and assessment. 

First Indicator 

The elderôs rating of 
usefulness of the 
system to be 
substantially 
increased (targeting 
75%) from the 
beginning till the end 
of the project. 

SYSTEM 
USEFULNESS 

Part C 

The indicator is 
calculated in term 
of mean, standard 
deviation, sum and 
percentage of 
positives 
responses (+1, +2, 
+3) 

Note that the MORAL ASPECTS questionnaire ï proposed to be measured during the 
whole duration of the project (see D1.3, chapter 4.2) ï was administered during the first 
pre-trial; with the aim to compare the results at the end of the trial phase. The initial 
numbers gathered in the first pre-trial should be thus considered as being a baseline or a 
zero measurement. 

First Round of Second Pre-Trial Evaluation Indicators 

During the First Round of Second Pre-Trial we used a questionnaire composed by 5 parts: 

¶ PART A ï SYSTEM USABILITY SCALE (SUS) [10 items; same as the first pre-trial] 

¶ PART B ï MOTIVATION IN USING THE SYSTEM [3 items; new questionnaire] 
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¶ PART C ï SYSTEM USEFULNESS [12 items; same as the first pre-trial] 

¶ PART D ï AVATAR AND INTERFACE [16 items; same as the first pre-trial] 

¶ PART E ï USER SATISFACTION [6 items; same as the first pre-trial] 

The questionnaires EASE OF LEARNING (used in the first pre-trial) was not administrated 
in the first round of second pre-trial. We consider that the SUS, which is a validated 
questionnaire, already measures the learnability aspects (see also [13]). The 
questionnaire MOTIVATION IN USING THE SYSTEM was added in order to have initial 
numbers related to the first objective, second indicator.  

The mapping between the questionnaires, the objectives and the indicators of the project 
is described below: 

Table 2 - Project objectives and indicators evaluated during the first round of second Pre-Trial 

Objective Indicator Questionnaire Computations 

Objective 1 

Stimulate and motivate 
the elder to remain 
longer active at home 
through a virtual partner 
support. 

Second indicator 

Motivation of the 
elder in using the 
system to be 
substantially 
increased 
(targeting 80%) 
from the 
beginning till the 
end of the project.  

 

MOTIVATION IN 
USING THE 
SYSTEM 

Part B 

 

The indicator is 
calculated in term of 
mean, standard 
deviation, sum and 
percentage of positives 
responses (+1, +2, +3) 

Objective 2 

Enhance the 
engagement of the 
elder in carrying out 
daily activities at home 
through emotional 
understanding. 

First indicator 

The preciseness of 
elderôs emotional 
understanding to 
be significantly 
improved (targeting 
60%) from the 
beginning till the 
end of the project. 

Eight items of 
Part D of the 
questionnaire 
were associated 
with this indicator:  

D2, D3, D4, D5, 
D6, D7, D8, D9 

The indicator is 
calculated in term of 
mean, standard 
deviation, sum and 
percentage of positives 
responses (+1, +2, +3) 

Objective 3 

Increase the elderôs 
satisfaction in using the 
system via a natural 
and intuitive way to 
interact with the 
system. 

First indicator 

The satisfaction 
feeling of the elder 
in interacting with 
the system to be 
increased from 
good (initial target 
45%) at month 24, 
to very good (final 
target 75%) at the 
end of the project. 

SYSTEM 
USABILITY 
SCALE (SUS) 

Part A 

The mean and the 
standard deviation of 
the SUS is computed 

USER 
SATISFACTION 

Part E 

The indicator is 
calculated in term of 
mean, standard 
deviation, sum and 
percentage of positives 
responses (+1, +2, +3) 
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Objective 6 

Achieve high 
usefulness of the 
system for the user 
through pilots and 
related evaluation and 
assessment. 

First indicator 

The elderôs rating 
of usefulness of the 
system to be 
substantially 
increased 
(targeting 75%) 
from the beginning 
till the end of the 
project. 

SYSTEM 
USEFULNESS 

Part C 

The indicator is 
calculated in term of 
mean, standard 
deviation, sum and 
percentage of positives 
responses (+1, +2, +3) 

In addition to the quantitative measurements that have been considered during the first 
round of second Pre-Trial, a qualitative evaluation also took place. The following table 
explains what has been evaluated, the purpose, who and how this has been done. 

 

 

Table 3 - Qualitative evaluation for first round of second Pre-Trial 

No User cases tested 
in first round of 

second pre ïtrail 

Measurement first round 
of second pre trail 

Information Who 

1 2.1.4 Use case: 
Medication 
Reminder 
(Medication 
Service ï Care & 
Wellness Service) 

What is a good timing for 
reminders when you forget 
you medication?  

Do you want to share the 
information that you do not 
take your medication?  With 
Whom would like to share 
this information? 

How would you like to be 
notified when the elderly 
does not take his 
medication? By 
email/sms/phonecall/ pre-
recorded message. 

Is it necessary to distinguish 
in the alarm between what 
medication is important or 
not so important  

Is it okay that the avatar 
shows directive behaviour in 
the case you/elderly do not 
take your/their medication?  

After how many reminders 
directive behaviour would be 
appropriate? 

Explain that in the 
real system the 
reminders are 
every 10 minutes 
in pre trail is 20 
seconds  

Caregiver/
Elderly 

 

 

 

Elderly/ 
Caregiver 

 

Caregiver 

 

 

 

Caregiver 

 

 

 

Caregiver/ 
Elderly 

Caregiver/ 
Elderly 
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2 2.1.5 Use case: 
Wake-up Calls 
(Agenda Service ï 
Care & Wellness 
Service) Alarm 
Clock  

How would you prefer to 
wake up? Music, sound of 
nature, greeting avatar, 
buzzing. 

Do you like to snooze 
(reminder after 10 minutes 
or something to wake up)? 

 Elderly 

3 2.2.1 Use case: 
Periodic Advice 
(Agenda Service ï 
Care & Wellness 
Service) 

Are there other reminders 
than to drink and agenda 
that you would like to have? 

Suggestions: to eat, to 
brush teeth, water the 
plants, change the bed 
sheets, other. 

Explain what 
periodic advice is  

Elderly/ 
Caregiver 

4 2.2.2 Use case: 
Mode of the 
system: Active vs 
Passive Mode 

Which services should be 
de-activated in the passive 
mode? 

Services related with safety 
are activated in the passive 
mode now. Is this enough? 

Explain care giver 
about this use 
case when 
necessary  

Caregiver 

5 2.2.3 Use case: 
Configure the VSP 
Speech (Dialogue 
Management) 

Is the speech of the avatar 
correctly changed when you 
ask to change like example 
speed, louder, softer, 
volume?  

 Elderly 

6 2.2.4 Use case: 
Fall Detection 
(Safety Service) 

When the elderly does not 
answer after a fall detected 
by the avatar should the 
caregiver be warned after a 
second warning of the 
avatar (what is a good 
timing between the 
warnings?).  

 Caregiver 
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7 2.2.7 Use case: 
Call for Help 
(Safety Service) 

A sensor will be installed in 
the bathroom of the seniors. 
When this sensor detects 
that the user is in the 
bathroom and not moving 
for more than 45 minutes, 
the system will automatically 
trigger the use case ñcall for 
helpò. 

Is this 45 minutes range 
okay? 

 Caregiver 

8 2.3.1 Use case: 
Agenda (Agenda 
Service ï Care & 
Wellness Service) 

 

When you invite a person to 
an activity and he accepts or 
rejects would you like to be 
notified?  When yes, how 
would you like to be 
notified? (mail, avatar 
confirms in speech, or both) 

What kind of activities (not 
organisation but private 
activities that elderly 
organise themselves) 
should be in the activity 
system of the avatar as 
standard? 

Like for example: 

Cognitive: playing cards, 
sudoku, chess, puzzles 
cross word puzzles 

Social: playing cards, 
handcrafting, playing pool, 
drinking coffee 

Physical: going for a walk, 
going to fitness, movement 
garden ORBIS.  

 Elderly 

9   

Caregiver/
Elderly 

10 2.3.3 Use case: 
Appointment 
Reminder (Agenda 
Service - Care & 
Wellness Service) 

The reminder for the activity 
is triggered 1 hour before, 
than 30 minutes before and 
last reminder 10 minutes 
before the activity. Is this 
okay? 

 Elderly/ 
Caregivers 

 

 

11 2.3.4 Use case: 
Object Location 
Assistance and 

Is it useful for you if the 
avatar reminds you when 
you for example lose your 
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Reminder 
(Guidance 
Service) 

keys and then uses the 
information you gave him 
where you normally put your 
keys? 

12 2.3.5 Use case: 
Notification 
Service (Co-Net 
Service 

The reminder of this service 
is after 1 hour. Is this 
acceptable for you? 

 Caregiver/ 
elderly 

The following questions have also been asked after using the system and before filling in 
the questionnaires in group interview sessions and focus groups. 

1. Is the system complex? Yes/no and why? How can we improve?  

2. Are you motivated to use the system? Yes/no and why? 

3. Do you think the system is useful? Yes/no and why? 

4. Are you satisfied with a: the services, b: look of avatar. If not what should we 
changed? 

 

Second Round of Second Pre-Trial Indicators 

As discussed above, lessons learned from the previous two pre-trials were incorporated 
into the Second Round of Second Pre-Trial. During the First Round of Second Pre-Trial, 
both seniors and caregivers criticised specifically the length of the questionnaires used. 
Thus, we chose to reduce it for the Second Round of the Second Pre-Trial, by removing: 
(1) the EASE OF USE questionnaire (this concept could considered as being measured by 
the SUS score) and (2) the items in the questionnaire D related to the user interface; which 
are not related with the indicators of the project. Although 8 items were removed from Part 
D of the questionnaire compared with the previous two trials, a global score comparison 
can still be done. Furthermore, this part can also be analysed separately and focused on 
the Avatar, which is the important part of the Miraculous-Life project, instead of the 
interface appearance. 

¶ PART A ï SYSTEM USABILITY SCALE (SUS) [10 items; same as the first pre-trial 

and first round of second pre-trial] 

¶ PART B ï MOTIVATION IN USING THE SYSTEM [3 items; same as first round of 

second pre-trial] 

¶ PART C ï SYSTEM USEFULNESS [12 items; same as the first pre-trial and first 

round of second pre-trial] 

¶ PART D ï AVATAR [8 items; same as first pre-trial and first round of second pre-

trial. 8 items were removed] 

¶ PART E ï USER SATISFACTION [8 items; same as the first pre-trial and first round 

of second pre-trial] 

The mapping between the questionnaires, the objectives and the indicators of the project 

is described below: 
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Table 4 - Project objectives and indicators evaluated during the second round of second Pre-Trial 

Objective Indicator Questionnaire Computations 

Objective 1 

Stimulate and 
motivate the elder 
to remain longer 
active at home 
through a virtual 
partner support. 

Second indicator 

Motivation of the 
elder in using the 
system to be 
substantially 
increased 
(targeting 80%) 
from the beginning 
till the end of the 
project. 

MOTIVATION IN 
USING THE 
SYSTEM 

Part B 

 

The indicator is calculated 
in term of mean, standard 
deviation, sum and 
percentage of positives 
responses (+1, +2, +3) 

Objective 2 

Enhance the 
engagement of the 
elder in carrying 
out daily activities 
at home through 
emotional 
understanding. 

First indicator 

The preciseness of 
elderôs emotional 
understanding to 
be significantly 
improved 
(targeting 60%) 
from the beginning 
till the end of the 
project. 

Eight items of Part 
D of the second 
round of second 
pre-trial 
questionnaire were 
associated with 
this indicator:  

D1, D2, D3, D4, 
D5, D6, D7, D8. 

The indicator is calculated 
in term of mean, standard 
deviation, sum and 
percentage of positives 
responses (+1, +2, +3) 

Objective 3 

Increase the 
elderôs satisfaction 
in using the 
system via a 
natural and 
intuitive way to 
interact with the 
system. 

First indicator 

The satisfaction 
feeling of the elder 
in interacting with 
the system to be 
increased from 
good (initial target 
45%) at month 24, 
to very good (final 
target 75%) at the 
end of the project. 

SYSTEM 
USABILITY 
SCALE (SUS) 

Part A 

The mean and the 
standard deviation of the 
SUS is computed 

USER 
SATISFACTION 

Part E 

The indicator is calculated 
in term of mean, standard 
deviation, sum and 
percentage of positives 
responses (+1, +2, +3) 

Objective 6 

Achieve high 
usefulness of the 
system for the 
user through pilots 
and related 
evaluation and 
assessment. 

First indicator 

The elderôs rating 
of usefulness of 
the system to be 
substantially 
increased 
(targeting 75%) 
from the beginning 
till the end of the 
project. 

SYSTEM 
USEFULNESS 

Part C 

The indicator is calculated 
in term of mean, standard 
deviation, sum and 
percentage of positives 
responses (+1, +2, +3) 

The following questions will also be asked after using the system and before filling in the 
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questionnaires in group interview sessions and focus groups in the same way is done 
before. 

1. Is the system complex? Yes/no and why? How can we improve?  

2. Are you motivated to use the system? Yes/no and why? 

3. Do you think the system is useful? Yes/no and why? 

Are you satisfied with a: the services, b: look of avatar. If not what should we changed? 

4.4.2 Summary of Indicators Measured in Pre-Trial Studies 

This section provides a summary of all the objectives and their respective indicators 
measured in all three Pre-Trial studies.  

Table 5 - Summary of objectives and indicators measured in pre-trial studies 

Objective Indicator Questionnaire Pre ïtrial 

   1 2 3 

Objective 1 

Stimulate and motivate the 
elder to remain longer 
active at home through a 
virtual partner support. 

Second indicator 

Motivation of the elder in 
using the system to be 
substantially increased 
(targeting 80%) from the 
beginning till the end of 
the project. 

MOTIVATION IN 
USING THE 
SYSTEM 

 

 X X 

Objective 2 

Enhance the engagement 
of the elder in carrying out 
daily activities at home 
through emotional 
understanding. 

First indicator 

The preciseness of 
elderôs emotional 
understanding to be 
significantly improved 
(targeting 60%) from the 
beginning till the end of 
the project. 

Eight items of Part D 
of the questionnaire 
were associated with 
this indicator:  

D2, D3, D4, D5, D6, 
D7, D8, D9 

X X X 

Objective 3 

Increase the elderôs 
satisfaction in using the 
system via a natural and 
intuitive way to interact 
with the system. 

First indicator 

The satisfaction feeling 
of the elder in 
interacting with the 
system to be increased 
from good (initial target 
45%) at month 24, to 
very good (final target 
75%) at the end of the 
project. 

SYSTEM USABILITY 
SCALE (SUS) 

X X X 

USER 
SATISFACTION 

X X X 

EASE OF LEARNING X   

Objective 6 

Achieve high usefulness of 
the system for the user 

First indicator 

The elderôs rating of 
usefulness of the 

SYSTEM 
USEFULNESS 

X X X 
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through pilots and related 
evaluation and 
assessment. 

system to be 
substantially increased 
(targeting 75%) from the 
beginning till the end of 
the project. 

During the first round and second round of second Pre-Trial the following questions 
have also been asked after using the system and before filling in the questionnaires in 
group interview sessions and focus groups. 

1. Is the system complex? Yes/no and why? How can we improve?  

2. Are you motivated to use the system? Yes/no and why? 

3. Do you think the system is useful? Yes/no and why? 

Are you satisfied with a: the services, b: look of avatar. If not what should we changed? 

4.4.3 Final Trial Evaluation Indicators 

The final trial is planned to evaluate all the quantifiable success indicators mentioned in 
Section 4.4. The methodology to be followed includes a combination of quantitative and 
qualitative measurements. Quantitative methods include system measurements and 
questionnaire data interpretation, while qualitative methods include open ended questions, 
interviews and focus groups among others. 

In this section the objectives set for Miraculous-Life project along with the quantifiable 
success indicators set to evaluate each objective will be revisited and their 
operationalization methodology will be presented in more detail. 

Objective1: Stimulate and motivate the elder to remain longer active at home 

1. Average time spent by the elder to make use of different services 

Quantifiable Success Indicator: the average time spent by the elder to make use of 
different services should be decreased from the beginning till the end of the project by 
60%. 

The average time spent by the elder to make use of the services should be understood as 
being an indicator of learning. The time spent by the elder to use the system will be 
automatically and continuously computed by the system during the trial for each main 
service of the ML system: (1) the contact list, (2) the message system, (3) the shopping 
assistance, (4) the agenda, (5) the group activities, (6) the object location assistance, (7) 
the meal preparation and (8) the physical activity service. For each of these services, the 
system will compute the average time spent by the elder in performing specific use cases 
in a weekly basis. Example: in the first week, the user spent in average 36 seconds to 
perform the operation ósee a contact detailô (contact list service); while in the second 
week, the user spent in average 32 seconds to perform the operation ósee a contact 
detailô (contact list service). 

Rules and definitions of the algorithm: 

(1) General definitions and principles: 

¶ An interaction starts when the user accesses to the main screen of a 

tracked service ï i.e. one of the eight services mentioned above. 
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¶ An interaction ends: 

i. When the user completes a defined and specific use case in one of 

the tracked services [OR] 

ii. If the user starts a specific use case in one of the tracked services 

BUT he/she doesnôt close the application or he/she doesnôt come 

back to the main menu of the service, the interaction should be 

considered as being completed after 5 minutes of inactivity. In this 

situation, the 5 minutes of inactivity should not be considered in the 

computation of the interaction time (i.e. time interaction = tot. time ï 5 

minutes). Note that this rule only applies to some of the use cases; 

see details below. 

(2) Contact list: 

¶ An interaction starts when the user accesses to the main screen of the 

contact list by touch or speech 

¶ An interaction ends when the user performs one of the following operations: 

(1) see a contact detail [the rules of the 5 minutes apply in this situation], (2) 

initiate a call, (3) write and send a message 

¶ Thus, in the contact list service, three indicators will be continuously 

computed by the system in a weekly basis 

(3) Message system: 

¶ An interaction starts when the user accesses to the main screen of the 

message system by touch or speech 

¶ An interaction ends when the user performs one of the following operations: 

(1) see a message [the rules of the 5 minutes apply in this situation], (2) 

write and send a message 

¶ Thus, in the message system, two indicators will be continuously computed 

by the system in a weekly basis 

(4) Shopping assistance: 

¶ An interaction starts when the user accesses to the main screen of the 

shopping assistance service by touch or speech 

¶ An interaction ends when the user performs one of the following operations: 

(1) add an item on the list, (2) remove an item from the list, (3) remove the 

whole shopping list, (4) send the shopping list by message 

¶ Thus, in the shopping assistance, four indicators will be continuously 

computed by the system in a weekly basis 

(5) Agenda: 

¶ An interaction starts when the user accesses to the main screen of the 

agenda service by touch or speech 

¶ An interaction ends when the user performs one of the following operations: 

(1) see the detail of an appointment [the rules of the 5 minutes apply in this 

situation], (2) add an agenda item, (3) remove an agenda item 

¶ Thus, in the agenda service, three indicators will be continuously computed 

by the system in a weekly basis 

(6) Group Activity: 

¶ An interaction starts when the user accesses to the main screen of the 

group activity service by touch or speech 
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¶ An interaction ends when the user performs one of the following operations: 

(1) see the detail of a group activity [the rules of the 5 minutes apply in this 

situation], (2) register to an activity 

¶ Thus, in the group activity service, two indicators will be continuously 

computed by the system in a weekly basis 

(7) Object Location Assistance: 

¶ An interaction starts when the user accesses to the main screen of the 

object location service by touch or speech 

¶ An interaction ends when the user performs one of the following operations: 

(1) ask and find ï or not ï an object, (2) add a new object, (3) remove an 

object from the list 

¶ Thus, in the object location service three indicators will be continuously 

computed by the system in a weekly basis 

(8) Meal Preparation: 

¶ An interaction starts when the user accesses to the main screen of the meal 

preparation service by touch or speech 

¶ An interaction ends when the user performs one of the following operations: 

(1) consult a recipe [the rules of the 5 minutes apply in this situation], (2) 

add an ingredient in the shopping list, (3) add all the ingredients in the 

shopping list 

¶ Thus, in the meal preparation service, three indicators will be continuously 

computed by the system in a weekly basis 

(9) Physical Activity: 

¶ An interaction starts when the user accesses to the main screen of the 

group activities services by touch or speech 

¶ An interaction ends when the user performs one of the following operations: 

(1) play and see a video 

¶ Thus, in the physical activity service one indicator will be continuously 

computed by the system in a weekly basis 

 

Objective1: Stimulate and motivate the elder to remain longer active at home 

2. Motivation of the elder in using the system 

Quantifiable Success Indicator: The motivation of the elder in using the system should 
be increased from the beginning till the end of the project by 80%. 

Operationalization: this will be measured: i) automatically by the system and ii) through 
interviews and questionnaires. 

First method: automatic measurements. An increase of the interactions implies that 
the elder is more active showing higher motivation to carry out his/her daily activities. The 
system will automatically and continuously measure the frequency of interactions for each 
main service of the ML system: (1) the contact list, (2) the message system, (3) the 
shopping assistance, (4) the agenda, (5) the group activities, (6) the object location 
assistance, (7) the meal preparation and (8) the physical activity service. For each of 
these services, the system will compute the number of specific use cases performed by 
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the user in a weekly basis. Example: in the first week, the user initiated 4 calls through 
the contact list service; while in the second week, the user initiated 7 calls through the 
contact list service. Note that this information will be used by researchers during the trial 
in order to detect usersô inactivity allowing motivating and training the less convinced 
participants in using the system. 

Rules and definitions of the algorithm: 

(1) General definitions and principles: 

¶ The same algorithms as specified in the previous chapter are applied here 

¶ An interaction starts when the user accesses to the main screen of a 

tracked service ï i.e. one of the eight services mentioned above. 

¶ An interaction ends: 

i. When the user completes a defined and specific use case in one of 

the tracked services [OR] 

ii. If the user starts a specific use case in one of the tracked services 

BUT he/she doesnôt close the application or he/she doesnôt come 

back to the main menu of the service, the interaction should be 

considered as being completed after 5 minutes of inactivity. Note that 

this rule only applies to some of the operations; see details below. 

(2) Contact list: 

¶ An interaction starts when the user accesses to the main screen of the 

contact list by touch or speech 

¶ An interaction ends when the user performs one of the following operations: 

(1) see a contact detail [the rules of the 5 minutes apply in this situation], (2) 

initiate a call, (3) write and send a message 

¶ Thus, in the contact list service, three indicators will be continuously 

computed by the system in a weekly basis 

(3) Message system: 

¶ An interaction starts when the user accesses to the main screen of the 

message system by touch or speech 

¶ An interaction ends when the user performs one of the following operations: 

(1) see a message [the rules of the 5 minutes apply in this situation], (2) 

write and send a message 

¶ Thus, in the message system, two indicators will be continuously computed 

by the system in a weekly basis. 

(4) Shopping assistance: 

¶ An interaction starts when the user accesses to the main screen of the 

shopping assistance service by touch or speech 

¶ An interaction ends when the user performs one of the following operations: 

(1) add an item on the list, (2) remove an item from the list, (3) remove the 

whole shopping list, (4) send the shopping list by message 

¶ Thus, in the shopping assistance, four indicators will be continuously 

computed by the system in a weekly basis. 

(5) Agenda: 

¶ An interaction starts when the user accesses to the main screen of the 

agenda service by touch or speech 

¶ An interaction ends when the user performs one of the following operations: 
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(1) see the details of an appointment [the rules of the 5 minutes apply in this 

situation], (2) add an agenda item, (3) remove an agenda item 

¶ Thus, in the agenda service, three indicators will be continuously computed 

by the system in a weekly basis. 

(6) Group Activity: 

¶ An interaction starts when the user accesses to the main screen of the 

group activity service by touch or speech 

¶ An interaction ends when the user performs one of the following operations: 

(1) see the details of a group activity [the rules of the 5 minutes apply in this 

situation], (2) register to an activity 

¶ Thus, in the group activity service, two indicators will be continuously 

computed by the system in a weekly basis. 

(7) Object Location Assistance: 

¶ An interaction starts when the user accesses to the main screen of the 

object location service by touch or speech 

¶ An interaction ends when the user performs one of the following operations: 

(1) ask and find, or not, an object, (2) add a new object, (3) remove an 

object from the list 

¶ Thus, in the object location service three indicators will be continuously 

computed by the system in a weekly basis. 

(8) Meal Preparation: 

¶ An interaction starts when the user accesses to the main screen of the meal 

preparation service by touch or speech 

¶ An interaction ends when the user performs one of the following operations: 

(1) consult a recipe [the rules of the 5 minutes apply in this situation], (2) 

add an ingredient in the shopping list, (3) add all the ingredients in the 

shopping list 

¶ Thus, in the meal preparation service, three indicators will be continuously 

computed by the system in a weekly basis. 

(9) Physical Activity: 

¶ An interaction starts when the user accesses to the main screen of the 

group activities services by touch or speech 

¶ An interaction ends when the user performs one of the following operations: 

(1) play a video 

¶ Thus, in the physical activity service one indicator will be continuously 

computed by the system in a weekly basis. 

Second method: Interview and questionnaires: A questionnaire will be designed and 
administered to both elderly and caregivers in order to measure the motivation of the 
users in using the system. This questionnaire will be administered (1) at the beginning of 
the trial (after 2 weeks, baseline), (2) at the middle of the trial, (3) at the end of the trial. 
The questionnaire will be administrated individually or in small groups, allowing 
investigators to make open questions, aiming to collect qualitative data. 

The questionnaire will address the following questions: 

¶ I intend to use the system in the future [proposed in the first and second round of 

second pre-trial] 
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¶ I predict I would use the system in the future [proposed in the first and second 

round of second pre-trial] 

¶ I plan to use the system in the future [proposed in the first and second round of 

second pre-trial] 

The results on these questions will be compared throughout the projectsô life (first round 
of second pre-trial, second round of second pre-trial and 3 measurements on the trial). 
Furthermore, the Almere Model will be used at this point, specifically sections on Attitude 
and Intention will be analysed to measure the motivation of the elderly in using the 
system. 

In addition, the following question will be asked (at the beginning, at the middle and at the 

end of the trial) in an interview setting and analysed qualitatively to enrich the quantitative 

data that will be collected using the methods discussed above. 

¶ Do you feel more motivated to carry out your daily life than without the system?  

 

Objective 2: Enhance the engagement of the elder in carrying out daily activities at 
home through emotional understanding. 

1. Preciseness of elderôs emotional understanding 

Quantifiable Success Indicator: The preciseness of elderôs emotional understanding to 
be improved by 60% from the beginning till the end of the project. 

Operationalization: Objective and subjective measurements will be used to measure the 
preciseness of elderôs emotional understanding. 

First method: Objective measurements. Two methods will be used:  

(1) The frequencies of user validation and invalidation in the ñemotional social bonding 

use casesò will be automatically and continuously computed by the system during 

the trial: (1) reaction on persisting blame affective state (anger, disgust), (2) 

reaction on persisting fearful/stressful affective state, (3) reaction on persisting 

sadness state. In these three use cases, the user can validate (see state 3: ñYes, 

pleaseò) or invalidate (see state 4: ñNo Mary, itôs only your impressionò) the mood 

state detected by the system through the dialogue management. Since the 

preciseness of the elderôs emotional understanding is expected to be improved 

during the trial, we expect that the number of validations of the users will increase, 

while the number of invalidations will decrease throughout the duration of the trial 

phase. The frequencies of user validation and invalidation in the ñemotional social 

bonding use casesò will be computed, as usual, in a weekly basis. 

Second method: Subjective measurements (interviews and questionnaires). Two 
questionnaires will be designed and administered in order to measure the ability of the 
system in recognizing emotion and to assess the relation between user and VSP. The 
questionnaires will be administered (1) in the middle of the trial, (2) at the end of the trial. 
The questionnaires will be administrated individually or in small groups, allowing 
investigators to make open questions, aiming to collect qualitative data. 

One of the two questionnaires is the GoodSpeed questionnaire [14] and the other 
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questionnaire can be found at Part D on Appendix B and consists of the following 
questions: 

¶ The appearance of the avatar is good (D2) 

¶ The (style of) movements of the avatar are good (D3) 

¶ The facial expression of the avatar is good (D4) 

¶ The behaviour of the avatar is good (D5) 

¶ The interaction with the avatar is good (D6) 

¶ The speech of the avatar is good (D7) 

¶ The avatar looks like a partner who can support me, like a friendly/likable care 
person (D8) 

¶ The avatar acts like a real human (D9) 

¶ The avatar created a sense of closeness with me (D17) 

¶ I felt close to the avatar (D18) 

¶ I found the avatar to be very detached from me (D19) 

¶ The avatar was very impersonal in its dealings with me (D20) 

¶ The avatar understood what I wanted (D21) 

¶ The avatar understood what I was trying to do (D22) 

¶ The avatar understood my emotions (D23) 

¶ I have positive feelings about the avatar (D24) 

¶ The avatar holds my attention (D25) 

¶ The avatar express emotion in an intelligible way (D26) 

The results on the questions D2, - D9 will be compared throughout the projectsô life (first 
pre-trial, first round of second pre-trial, second round of second pre-trial and 2 
measurements on the trial), while the results on the questions D17 - D26 will be 
compared throughout the trial (2 measurements).  

In addition to the above, Perceived Enjoyment, Perceived Sociability and Social Presence 
parts of the Almere questionnaire [16] can also be employed to inform this indicator 

The open questions will be asked only at the end of the trial (not in the middle of the trial): 

¶ Is Mary a good companion? Why?  

¶ Does Mary understand your emotions? Do you have some example? 

¶ Is Mary empathic? Do you have some example? 

Both the objective (user validation in the social bonding use cases) and subjective 
measurements (questionnaires) will be correlated for a better percentage achievement. 
For instance, we may expect that an increased number of user validations in the 
ñemotional social bonding use casesò will be correlated with an increased satisfaction in 
term of relation with the avatar. 
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Objective 2: Enhance the engagement of the elder in carrying out daily activities at 
home through emotional understanding. 

2. Increase the number of daily activities carried out by the elder at home 

Quantifiable Success Indicators: Increase the number of daily activities carried out by 
the elder at home from the beginning till the end of the project by 40%. 

Operationalization: The system will automatically and continuously measure in a weekly 
basis: (i) the number of activities subscribed and created by the user, (ii) the number of 
invitations made and received by the user, (iii) the number of videos in the physical 
activity service seen by the user, (iv) the number of messages and of calls, (v) the 
number of activities and calls made after suggestion of the VSP, (vi) analytics on the 
safety use cases. 

(i) The number of activities subscribed and created by the user. Two indicators will 
be assessed in a weekly basis: 

(1) The number of group activities subscribed by the user (i.e. vocal command 

ñregister for activityò in the group activity service) 

(2) The number of agenda items created by the user (i.e. vocal command ñadd new 

agenda itemò in the agenda service). 

(ii) The number of invitations made and received by the user. Three indicators will be 
assessed in a weekly basis: 

(1) The number of invitations made by the user to others participants (i.e. vocal 

command ñadd new agenda itemò in the agenda service with the subsequent 

answer ñyesò to the question of the VSP ñWould you like to invite someone to this 

activity?ò) 

(2) The number of invitations received and accepted by the user (i.e. vocal command 

ñI will participateò) 

(3) The number of invitations received and refused by the user (i.e. vocal command ñI 

will not participateò) 

(iii) The number of videos in the physical activity service seen by the user. For each 
video, two indicators will be assessed in a weekly basis: 

(1) The number of video played by the user 

(2) The number of video played by the user until the end  

(iv) The number of messages and of calls. Four indicators will be assessed in a weekly 
basis: 

(1) The number of calls initiated by the user through the contact list service 

(2) The number of calls received by the user 

(3) The number of messages send by the user through the contact list service or the 

message system service 

(4) The number of messages send by the user through the contact list service or the 

message system service 

(v) The number of activities and calls made after suggestion of the VSP. In specific 
use cases, the VSP motivates the user to participate in activities or make calls. During the 
trial, the system will also automatically and continuously measure in a weekly basis the 
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following situations: 

(1) The user is not socially active and refused an invitation made by another 

participant. In this situation, the VSP motivates the user to accept the invitation. In 

such cases, the system measures: (i) the number of invitations received and 

refused by the user after suggestion of the VSP (state 32: Susan: ñI do not want to 

participateò) and (ii) the number of invitations received and accepted by the user 

after suggestion of the VSP (State 31: Susan: ñOK, I will participateò). 

(2) The user is not socially active and access to the group activity service. In this 

situation, the VSP motivates the user to register to social activities (state 5a 

conditional). In such cases, the system measures: (i) the number of social activities 

subscribed by the user after suggestion of the VSP (state 6, Debora answers: 

ñYesò), (ii) the number of times the user doesnôt follow the suggestion made by the 

VSP (state 7, Debora answers: ñNoò). 

(3) The user access to the group activity service and one of his/her favourite activity is 

proposed today. In this situation, the VSP motivates the user to register to this 

activity (state 5b conditional). In such cases, the system measures: (i) the number 

of favourite activities subscribed by the user after suggestion of the VSP (state 6, 

Debora answers: ñYesò), (ii) the number of times the user doesnôt follow the 

suggestion made by the VSP (state 7, Debora answers: ñNoò). 

(4) The user access to the group activity service and one of his/her favourite type of 

activity is proposed today. In this situation, the VSP motivates the user to register 

to this activity (state 5c conditional). In such cases, the system measures: (i) the 

number of favourite activities subscribed by the user after suggestion of the VSP 

(state 6, Debora answers: ñYesò), (ii) the number of times the user doesnôt follow 

the suggestion made by the VSP (state 7, Debora answers: ñNoò). 

(5) When the system detects physical inactivity, the VSP proposes different activities 

based on the userô preference. In such cases, the system firstly measures: (i) the 

number of times the user accepts to have a look at the suggestions made by the 

VSP (state 3, Gunter answers: ñYesò), (ii) the number of times the user refuse to 

have a look at the suggestions made by the VSP (state 4, Gunter answers: ñNoò). 

a. When the user accepts to have a look at the suggestions made by the VSP; 

the latter proposes three different activities and this according to the 

preferences of the end-user. The system measures: (i) the number of times 

the user follow one of the suggestions made the VSP (state 8: Gunter 

answers: ñRegister me for this activityò or state 12: Gunter answers: ñCreate 

activity ógoing for a walkò or state 17: Gunter answer: ñGo to the Physical 

Activity Serviceò), (ii) the number of times the user doesnôt follow the 

suggestions made by the VSP (state 20: Gunter answers: ñDonôt bother me 

anymoreò). 

b. If the user refuse to have a look at the suggestions made by the VSP (state 

4, Gunter answers: ñNoò or state 20, Gunter answers: ñDonôt bother me 

anymoreò), the VSP adopts two motivation strategies: a sad/worried 

behaviour or a directive behaviour. If the VSP adopts the sad/worried 

behaviour, the system measures: (i) the number of times the user accept to 

have a look at the suggestions made by the VSP (state 22a, ñGo to the 

suggestionsò), (ii) the number of times the user refuse to have a look at the 

suggestions made by the VSP (state 24a, ñNo, thank youò). If the VSP 
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adopts the directive behaviour strategy, the system measures the number of 

times the user accept to open the physical activity serviceò (state 22b: 

Gunter answers: ñGo to the Physical Activity Serviceò), (ii) the number of 

times the user doesnôt follow the suggestions made by the VSP (state 24b: 

Gunter answers: ñNo, thank youò.). 

(6) The user forgets to participate in scheduled activities. 

a. If the activity was a group activity, the VSP proposes to the user to look for 

new group activity. In such cases, the system measures: (i) the number of 

times the user accept the suggestion made by the VSP (state 8: Gunter: 

ñShow me group activities, pleaseò), (ii) the number of times the user 

doesnôt follow the suggestion made by the VSP (state 13: Gunter: ñMaybe, I 

will do laterò). 

b. If the missed appointment was an invitation made by another primary end-

user the VSP proposes to the user to write a short message to apologize. In 

such cases, the system measures: (i) the number of times the user accept 

the suggestion made by the VSP (state 9: Gunter: ñWrite a message to 

Cindyò), (ii) the number of times the user doesnôt follow the suggestion 

made by the VSP (state 13: Gunter: ñMaybe, I will do laterò). 

(7) When the system detects the user in a bad mood and the user validates the 

emotion recognized by the system, the VSP proposes different activities based on 

the preference of the user.  

a. Reaction on persisting blame affective state: the system measures: (i) the 

number of times the user follow one of the suggestions made the VSP 

(state 7: Gunter: ñCall Mariaò or state 8: Gunter: ñCall another personò or 

state 9: Gunter: ñInvite Maria to visit meò or state 10: Gunter: ñInvite 

someone elseò or state 11: Gunter: ñCreate activity ówalking in the parkôò), 

(ii) the number of times the user doesnôt follow the suggestions made by the 

VSP (state 12: Gunter: ñMaybe, I will do laterò). 

b. Reaction on persisting fearful/stressful affective state: the system 

measures: (i) the number of times the user follow one of the suggestions 

made the VSP (state 7: Gunter: ñCall Mariaò, state 8: Gunter: ñCall Andr®ò, 

state 9: Gunter: ñCall another personò), (ii) the number of times the user 

doesnôt follow the suggestions made by the VSP (state 10: ñMaybe, I will do 

laterò). 

c. Reaction on persisting sadness state: the system measures: (i) the number 

of times the user follow one of the suggestions made the VSP (state 7: 

Gunter: ñShow Group Activitiesò, state 8: Gunter: ñShow Invitationsò, state 9: 

Gunter: ñCall Mariaò, state 10: Gunter: ñCall another personò, state 11: 

Gunter: ñInvite Maria to visit meò, state 12: Gunter: ñInvite someone elseò), 

(ii) the number of times the user doesnôt follow the suggestions made by the 

VSP (state 13: Gunter: ñMaybe, I will do laterò). 

 

Objective 3: Increase the elderôs satisfaction in using the system via a natural and 
intuitive way to interact with the system 

1. Quantifiable Success Indicator: The satisfaction feeling of the elder in interacting 
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with the system to be increased from 45 % at month 24 to 75% at the end of the 
project. 

Operationalization: A questionnaire will be designed and administered in order to 
measure the satisfaction of the users in using the system. This questionnaire will be 
administered (1) at the beginning of the trial (after 2 weeks, baseline), (2) at the middle of 
the trial, (3) at the end of the trial. The questionnaires will be administrated individually or 
in small groups, allowing investigators to make open questions, aiming to collect 
qualitative data. 

The questionnaire will be composed by: 

¶ The System Usability Scale [13] (to assess the usability as perceived by the user, 

See Appendix B) 

¶ 11 items related to user satisfaction (part of them were already used during the 

pre-trials, Appendix B) 

¶ The Perceived Enjoyment part of the Almere Model [16] can be employed to inform 

us further regarding this indicator. 

In addition, the following questions will be asked (at the beginning, at the middle and at 

the end of the trial) in an interview setting and analysed qualitatively to enrich the 

quantitative data that will be collected using the methods discussed above. 

¶ Do you think the system is useful? Yes/no and why? 

¶ Are you satisfied with the services? If not what should be changed? 

¶ Are you satisfied with the avatar? If not what should be changed? 

 

Objective 4: Improve quality of life and prolong autonomy of the elder 

1. Improvement in carrying out daily activities by the elder at home 

Quantifiable Success Indicator: Improvement in the way the elder is carrying out daily 
activities at home from the beginning till the end of the project by 40%. 

Operationalization: This will be measured by considering the increase in the variety of 
the activities undertaken representing different categories (i.e., meal preparation, clean 
up etc.), their frequency (for example cooking regularly at lunch time), the time sequences 
the activities are carried out (for example washing before going to sleep) and the degree 
of combination of different related activities (for example get accustomed to combine the 
opening of the window activity with the going for a walk activity for hygienic reasons). 

Objective and subjective measurements will be used to measure the quality of life and 
autonomy of the elder. 

First method: Objective measurements.  

The system will automatically and continuously measure in a weekly basis: (i) the number 
of activities subscribed and created by the user, (ii) the number of invitations made and 
received by the user (iii) the time spent in interacting with the system per week (iv) the 
variety of the activities undertaken representing different categories of social and 
physical. 
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¶ (i) and (ii) are described in Objective 2, indicator 2 

¶ (iii) are described in objective 1, indicator 2 

¶ (iv) When an activity is created by the caregiver or elderly the activities are 
categorised in physical and social. Furthermore for physical activities the elderly 
can watch physical activity videos to perform physical activities. On a weekly basis 
it will be measured to which categories of activities the elderly registered to or 
created himself (this is (i). Also the number of videos in the physical activity service 
seen by the user will be measured like described in objective 2, indicator 2. 

Second method: Subjective measurements (interviews and questionnaires). 

An interview and a questionnaire (GARS) [15] will be used to do these measurements.  

The questionnaire Groningen Activity Restriction Scale (GARS) measures disabilities in 
the area of ADL (Activities of Daily Living including mobility) and IADL (Instrumental 
Activities of Daily Living). The elderly will fill in this questionnaire at the start of the trial 
and after the trial. By comparing the measurement in the beginning and at the end we can 
see if elderly have fewer disabilities in their ADL and IADL. 

In addition, the following question will be asked to the seniors and both formal and 
informal caregivers at the end of the trial in an interview setting and analysed qualitatively 
to enrich the quantitative data that will be collected using the methods discussed above: 

¶ After the trial there were changes in the way the elderly carried out daily activities 
affected by the system and what these changes are?  

 

 

Objective 4: Improve quality of life and prolong autonomy of the elder 

2. Number of support alerts needed by the elder in carrying out their daily 
activities reduced 

Quantifiable Success Indicator: Number of support alerts needed by the elder in 
carrying out their daily activities reduced from the beginning till the end of the project by 
60%. 

Operationalization: The system will automatically and continuously measure the number 
of alerts generated in a weekly basis 

(1) Fall detection: the system measures (i) the number of fall detection (state 2: The 
Miraculous-Life system detects the figure of the elderly on the floor), (ii) the number of 
false alarm (state 3: Nicole stands up. She feels good and answers: ñNo, I am ok nowò), 
(iii) the number of alarms sent to caregivers with the validation of the user (state 5: Nicole 
answers: ñYesò or ñCall for helpò), (iv) the number of alarms sent to caregivers without the 
validation of the user (see state 6.1 Conditional preferred solution) 

(2) Call for help: the system measures (i) the number of times the user asks for help 
(state 1: Nicole doesnôt feel good. She has strong headache and stomach-ache. She asks 
for help by saying: ñMary, help meò), (ii) the number of false alarm (state 3: Nicole: ñNo, I 
am ok nowò), (iii) the number of alarms sent to caregivers with the validation of the user 
(State 5: Nicole answers: ñYesò or ñCall for helpò), (iv) the number of alarms sent to 
caregivers without the validation of the user (see state 6.1 Conditional preferred solution) 

(3) Medication reminder: the system measures (i) the number of times the user take 



 

 

D6.1  Trials Specification and Design 

 

Public Miraculous-Life 44 

his/her medications (Debora: ñI took this medicationò (ii) the number of times the user 
doesnôt take his/her medications (state 10: Debora: ñYes, I donôt want to take itò), (iii) the 
number of times the user asks to talk with caregivers (state 12: Debora: ñPut me in touch 
with caregiversò). 

(4) Dangerous situation reminder: the system measures (i) the number of times the user 
turned off the stove (state 3: Nicole: ñYes I turned off the stove. Thank you, Maryò), (ii) the 
number of times the users invalidate the alert made by the system (state 5: Nicole: ñI 
wasnôt cookingò). 

(5) Dangerous object reminders: the system measures (i) the number of times the user 
moves the dangerous object (state 3: ñThank you, I moved itò), (ii) the number of times 
the user invalidate the alert made by the system (state 5: ñIt is ok. I just put it there 
myselfò). 

(6) Window reminder: the system measures (i) the number of times this use case is 
triggered by the system, (ii) the number of times the user open the windows after being 
reminded by the system 

(7) Sleep reminder: the system measures (i) the number of times the VSP suggests to the 
user to move to bed (state 1: ñNicole, itôs 11:00 pm. Itôs been a long day. What about 
preparing to move to bed?ò). 

(8) Physical exercise reminder: see objective 2, indicator 2. 

 

Objective 4: Improve quality of life and prolong autonomy of the elder 

3. Increase of quality of life of the elder 

Quantifiable Success Indicator: The quality of life of the elder is increased by 40% from 
the beginning till the end of the project. 

Operationalization:  This will be measured at the start of the trial and after the trial by 

the WHOQOL-BREF questionnaire [17]. 

 

Objective 5: Provide benefits on the social level of the elder and also improve the 
integrated care processes for elderly care at home  

1. Increase social interaction of the elder with their informal and formal carers 

Quantifiable Success Indicators: Increase the elder social interactions with their 
informal and formal carers from the beginning till the end of the project by 65%. 

Operationalization: According to participating end user organisations, the social 
interaction of the elderly with a formal caregiver is not relevant to be assessed since this 
will not increase during the course of the trial. On the other hand the social interaction 
between the elder and his informal caregivers it is important for the elderlyôs quality of life 
and will possibly be influenced by the Miraculous-Life project positively. 

Objective and subjective measurements will be used to measure the increase in social 
interaction of the elderly. 

First method: Objective measurements.  
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In order to measure possible increase in social interaction, information will be 
automatically logged by weekly measuring: (i) the number of messages and calls (i) the 
number of social activities in which the elderly participates. 

(i) is described in objective 2, indicator 2 

(ii) is described in objective 4, indicator 1 

Second method: Subjective measurements (questionnaire). 

Relevant questions concerning the frequency and type of interaction (including visits) that 
the elderly has with his/her informal caregivers will be measured at the start of the trial 
and the end of the trial. Both measurements will be compared with each other. For this 
the following questions will be asked: 

How frequently do you interact with people not living in your household? 

 Not at 
all 

Yearly Monthly Weekly Daily 

Relatives       

Friends      

Neighbours      

Others      
 

 

Objective 5: Provide benefits on the social level of the elder and also improve the 
integrated care processes for elderly care at home  

1. Reduce the care stress 

Quantifiable Success Indicators: Reduce the care stress of the carers from the 
beginning till the end of the project by 60%. 

Operationalization: the Zarit Burden Interview (ZBI) questionnaire, which aims in 
assessing the reduction of the burden of care of the caregivers, was adapted in order to 
build the questionnaire ñPART G ï Care Demandò. This questionnaire will be 
administered at the beginning and at the end of the trial to a group of caregivers involved 
in the trial phase. 

 

Objective 6: Achieve high usefulness of the system for the user through pilots and 
related evaluation and assessment 

1. The elder recognizes technological solutions to be of high usefulness in 
carrying out their daily activities at home. 

Quantifiable Success Indicator: The elderôs rating of usefulness of the system 
increases by 75% from the beginning till the end of the project. 

Operationalization: usefulness will be measured by the usefulness scale (see del 6.1a 
and b) measured in the first pre-trial, first round of second and second round of second 
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pre-trial and at the end of the trial. We will also use the Almere model [16], Perceived 
Usefulness part in this indicator. 

Qualitative Feedback: The following questions will also be asked to the participants in 
the form of conversational feedback. 

¶ Using the system enhances your effectiveness on the carrying out of your daily 
life? 

¶ Using the system enables you to accomplish your daily tasks more easy?  

¶ Do you find the system useful?  

¶ Is the interaction with the system clear and understandable? 
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5 Miraculous-Life Economic Evaluation 

The Business Strategy Report (D7.4b) lists a number of benefits and USPôs of the VSP. 
These can differ per stakeholder (end user, formal or informal caregivers, insurance 
companies, governments, relatives of system integrators/producers). Whether 
stakeholders are willing to pay for or invest in the solutions developed within Miraculous-
Life, depends on the value offered by these products and services. In a number of cases it 
is possible to quantify these benefits by looking at the economic value which they 
generate. A number of the objectives as specified within this deliverable can offer direct or 
indirect financial benefits if they are met. In this paragraph we propose a set of objectives 
that can be used to create an estimate of the economic value generated by the solutions 
developed within Miraculous-Life. In the next version of the Business Strategy Report and 
Exploitation Plan (D7.4b) we plan to use these results to actually create an estimate of the 
potential economic value. 

Whether the objectives are met or not, will be based on a series of success indicators. At 
this moment we suggest to use the following success indicators for the economic 
evaluation: 

¶ Objective 1: Stimulate and motivate the elder to remain longer active at home through 
a virtual partner support. 

¶ Quantifiable Success Indicators: For this objective there is one success indicator 
that can be used for evaluating the economic value:  

1) Average time spent by the elder to make use of different services to be 
significantly decreased (targeting 60%) from the beginning till the end of the 
project. If the elder make less use of services, this will reduce resources 
required for offering these services, in particular from formal caregivers.  

¶ Objective 4: Improve quality of life and prolong autonomy of the elder. 

¶ Quantifiable Success Indicators: For this objective three indicators have been set, 
but there is one which will be suitable for the economic evaluation: 

2) Number of support alerts needed by the elder in carrying out their daily activities 
to be significantly reduced (targeting 60%), from the beginning till the end of the 
project. Same as above, this will reduce workload from caregivers. 

¶ Objective 5: Provide benefits on the social level of the elder and also improve the 
integrated care processes for elderly care at home. 

¶ Quantifiable Success Indicators: For this objective also three indicators have been 
set, but there also is one that is particularly useful for estimating the economic value: 

2) Good improvement (targeting 45% reduction) on the care consumption (including 
actual elderôs support visits of informal and informal carers at home), from the 
beginning till the end of the project. 

These measures will enable us to assess the economic value of the services and products 
developed within Miraculous-Life (social and psychological effects are more difficult to 
quantify directly in terms of economic benefits, at least within the time span of this project). 
If these objectives are met, we have evidence that USPôs mentioned in the Business 
Strategy Report are actually justified. This mainly concerns time and thus cost saving at 
the side of formal caregivers. This can also be a financial benefit for insurance companies 
or governments, depending on how the care is organized and financed in a region. 
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Proving the economic value will certainly help to convince these parties to invest in the 
system as developed within Miraculous-Life.  
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6 Conclusion 

Operation and validation of the Miraculous-Life system will be performed in two real 
environment settings, by ORBIS in the Netherlands and by MRPS in Switzerland, 
representing two well selected use cases, where elders can live and manage their daily life 
activities with the greatest possible independence. In the Netherlands, ORBIS has 
developed an innovative integrated Elderly Living Village concept, the Parc Hoogveld 
which includes a multifunctional centre as well as an assisted living complex and several 
modern apartment complexes where the elders live independent. The pilot will be 
operated in the apartmentôs setup, where the elderly live independently and get only 
support as required. MRPS, which is the oldest and largest care organization in the canton 
of Geneva, will carry out the second pilot in their specialized apartments where elder live 
independent and undertake support as needed.  

The first and the second pre-trials will be carried in a supervised environment setting with 
a small number of selected users. At least 7 participants will be recruited for each pre-trial, 
including elderly (primary end-users) living in the assisted living complex and in the care 
apartments and formal caregivers (secondary end-users) working in the assisted living 
complex and in the care apartments. Note that the elderly participating in the first pre-trial 
(month 8) will be encouraged to participate in the second pre-trial (month 16) as well as in 
the trial (months 26-32) with the aim of (1) collecting longitudinal data and (2) training the 
group of end-users. 

Both pilots will involve elderly people who fulfil the Miraculous-Life target group 
requirements. A minimum of 120 users (elderly people and their caregivers) will use 
Miraculous-Life over long periods of time (up to six months). The selection of these users 
will be based on specific inclusion criteria and will contemplate profile variations within the 
target audience that the project aims to reach (sex, daily habits, capabilities, preferences, 
technological skills, social status, and nationality). 

The participants involved in the pre-trials and trials evaluations, will be provided with an 
informative brochure explaining the aims of the Miraculous-Life project. Also, prior to the 
pre-trials and the trials, appropriate training will be provided to them on how to use the 
different functionalities of the system. All the users involved in the pre-trials and trials will 
be invited to sign an informed consent document.  

The evaluation and assessment of Miraculous-Life system will be carried out considering 
its social, economic and psychological dimensions. This will be done by analysing and 
reporting on the experiences and evaluation results of the two pilots and by producing a 
Miraculous-Life system initial deployment report by consolidating the findings of the pilot 
operation of the services.  

Publication of the evaluation results collected from the Miraculous-Life system pre-trials 
and trials evaluation will be included in deliverables D1.4 and D6.4. Results associated 
with the final system evaluation will be included in deliverable D6.5. 
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Appendix A Pre-Trialsô Evaluation Questionnaire  
 

FIRST PRE-TRIAL EVALUATION QUESTIONNAIRE 

 

THIS QUESTIONNAIRE IS COMPRISED OF FOUR PARTS RELATED TO THE EVALUATION OF THE MIRACULOUS-
LIFE SYSTEM:  

PART A ς SYSTEM USABILITY 

PART B ς EASE OF LEARNING 

PART C ς SYSTEM USEFULNESS 

PART D ς AVATAR AND INTERFACE 

PART E ς USER SATISFACTION 

PART F ς MORAL ASPECTS 

PLEASE ANSWER TO ALL THE PARTS OF THIS QUESTIONNAIRE. THE PURPOSE IS TO ASSESS THE EXTENT TO 

WHICH YOU ARE SATISFIED WITH THE MIRACULOUS-LIFE SYSTEM.  

IN PARTS A TO E, PLEASE NOTE THE EXTENT TO WHICH YOU AGREE WITH EACH OF THE STATEMENT PROVIDED. 
NUMBER -3 REPRESENTS THE STATEMENT ά{TRONGLY DISAGREEέ AND +3 ά{TRONGLY AGREEέΦ MORE 

SPECIFICALLY:  

-3 - STRONGLY DISAGREE 

-2 - TEND TO DISAGREE 

-1 - SLIGHTLY DISAGREE 

  0 - INDIFFERENT 

+1 - SLIGHTLY AGREE 

+2 - TEND TO AGREE 

+3 - STRONGLY AGREE 

IN PART F, PLEASE PROVIDE YOUR OPINION ON THE STATEMENTS REGARDING THE MORAL ASPECTS OF THE 

SYSTEM. 

THIS QUESTIONNAIRE IS ANONYMOUS AND ALL QUESTIONNAIRES WILL BE HELD SECURELY AND 

CONFIDENTIALLY. 

THANK YOU VERY MUCH FOR YOUR PARTICIPATION. 

 

tŀǊǘƛŎƛǇŀƴǘΩǎ ŎƻŘŜΥ   ________________________ 

/ƻŘŜǊΩǎ ƴŀƳŜΥ   ________________________ 
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PART A ς SYSTEM USABILITY 

A 1) I think that I would like to use this system 
frequently. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

A 2) I found the system unnecessarily complex. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

A 3) I thought the system was easy to use. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

A 4) I think that I would need the support of a 
technical person to be able to use this 
system. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

A 5) I found the various functions in this 
system were well integrated. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

A 6) I thought there was too much 
inconsistency in this system. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

A 7) I would imagine that most people would 
learn to use this system very quickly. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

A 8) I found the system very cumbersome to 
use. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

A 9) I felt very confident using the system. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

A 10) I needed to learn a lot of things before I 
could get going with this system. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 
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PART B ς EASE OF LEARNING 

B 1) It is easy to learn to use the system. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

B 2) I learned to use the system quickly. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

B 3) I easily remember how to use the system. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

B 4) Performing tasks is always 
straightforward. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

B 5) I quickly became skilful with the system. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 
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PART C ς SYSTEM USEFULNESS 

C 1) I think that the system could help me to be 
more effective in carrying out my daily 
activities. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

C 2) I think that the system could give me more 
control over the activities/tasks in my daily 
life. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

C 3) I think that the system could make me feel 
less stress by making use of the system for 
managing my daily activities/tasks. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

C 4) I think that the system could help me to 
complete my daily activities/tasks quickly. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

C 5) I think that the system could help me to 
complete my daily activities/tasks more 
easily. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

C 6) I think that the system could make me feel 
more motivated to carry out my daily 
activities/tasks. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

C 7) I think that the system could make me feel 
safer in carrying out my daily 
activities/tasks. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

C 8) I think that the system could help me be 
more active (i.e., participate in more 
activities). 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

C 9) I think that the system could improve my 
ability to perform my daily activities/tasks. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

C 10) I think that the system could help me be 
more independent/autonomous. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

C 11) I think that the system could help to 
reduce my demand for care from my 
carers. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

C 12) I think that the system could save me time 
when I use it. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 
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PART D ς AVATAR AND INTERFACE 

D 1) The overall interface is good. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 2) The appearance of the avatar is good. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 3) The (style of) movements of the avatar are 
good. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 4) The facial expression of the avatar is good. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 5) The behaviour of the avatar is good. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 6) The interaction with the avatar is good. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 7) The speech of the avatar is good. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 8) The avatar looks like a partner who can 
support me (like a friendly/likable care 
person). 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 9) The avatar acts like a real human. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 10) The text provided in the screens is 
readable. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 11) I like the colours used in the screens. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 12) The interface is clear to understand. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 13) I don't notice any inconsistencies in the 
interface as I use the system. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 14) The screen elements (buttons, icons, etc.) 
have the adequate size. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 15) The colours used for the different screen 
elements help me to understand their 
purpose. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 16) The layout used for the different screen 
elements helps me to understand their 
purpose. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 
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PART E ς USER SATISFACTION 

E 1) I am satisfied with how easy it is to use this 
system. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

E 2) The system is pleasant to use. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

E 3) The system works the way I want it to 
work. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

E 4) I feel comfortable using this system.  Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

E 5) The interface of this system is pleasant.  Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

E 6) I like using the interface of this system. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

E 7) I feel I can trust the system. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

E 8) Overall, I am satisfied with this system. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 
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PART F ς Moral Aspects 

(1) From 1 to 7, do you think that the Miraculous-Life system is: 

1 2 3 4 5 6 7 

Unethical     Indifferent     Ethical 

  

(2) From 1 to 7, do you think that the Miraculous-Life system is: 

1 2 3 4 5 6 7 

Invasive     Indifferent     Respectful 

  

(3) From 1 to 7, does the Miraculous-Life system make you feel: 

1 2 3 4 5 6 7 

Comfortable     Indifferent     Uncomfortable 

  

(4) From 1 to 7, do you think the Miraculous-Life system is: 

1 2 3 4 5 6 7 

Moral     Indifferent     Immoral 

  

(5) From 1 to 7, the Miraculous-Life system make you feel: 

1 2 3 4 5 6 7 

Suspicious     Indifferent     Trustful 

  

(6) From 1 to 7, do you feel the Miraculous-Life system is: 

1 2 3 4 5 6 7 

Fair     Indifferent     Unfair 
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Thinking Aloud Data Collection: 

 

tŀǊǘƛŎƛǇŀƴǘΩǎ ŎƻŘŜΥ   ________________________ 

/ƻŘŜǊΩǎ ƴŀƳŜΥ   ________________________ 

 

Successes: 

 

 

 

 

 

 

 

Problems encountered: 

 

 

 

 

 

 

 

 

 

 

Nonverbal behavior: 
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Steps performed: 

 

 

 

 

 

 

 

 

 

 

Time taken: 

 

 

 

 

 

External Support required: 

 

 

 

 

 

 

 

Learning signs: 

 

 

 

 

 

 

 



 

 

D6.1  Trials Specification and Design 

 

Public Miraculous-Life 61 

FIRST ROUND OF SECOND PRE-TRIAL EVALUATION QUESTIONNAIRE 

 

For the first round of second Pre-Trial questionnaire Parts A, B, D and E are the same as 
in the first Pre-Trial. Part C is the new Motivation section that is presented below. 

 

PART A ς SYSTEM USABILITY (SAME AS IN FIRST PRE-TRIAL) 

PART B ς MOTIVATION IN USING THE SYSTEMS 

PART C ς SYSTEM USEFULNESS (SAME AS IN FIRST-PRE-TRIAL) 

PART D ς AVATAR AND INTERFACE (SAME AS IN FIRST-PRE-TRIAL) 

PART E ς USER SATISFACTION (SAME AS IN FIRST-PRE-TRIAL) 

 

PART B ς MOTIVATION IN USING THE SYSTEM 

B 1) I intend to use the system in the future Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

B 2) I predict I would use the system in the 
future 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

B 3) I plan to use the system in the future Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

 

 

SECOND ROUND OF SECOND PRE-TRIAL EVALUATION QUESTIONNAIRE 

 

For the second round of second Pre-Trial questionnaire Parts A, B, C D and E are the 
same as in the first round of second Pre-Trial. 

 

PART A ς SYSTEM USABILITY (SAME AS IN FIRST PRE-TRIAL) 

PART B ς MOTIVATION IN USING THE SYSTEMS (SAME AS IN FIRST ROUND OF SECOND-PRE-TRIAL) 

PART C ς SYSTEM USEFULNESS (SAME AS IN FIRST-PRE-TRIAL) 

PART D ς AVATAR (8 ITEMS; SAME AS FIRST PRE-TRIAL AND FIRST ROUND OF SECOND PRE-TRIAL. 8 

ITEMS WERE REMOVED) 

PART E ς USER SATISFACTION (SAME AS IN FIRST-PRE-TRIAL) 
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PART D ς AVATAR 

D 1) The appearance of the avatar is good. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 2) The (style of) movements of the avatar are 
good. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 3) The facial expression of the avatar is good. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 4) The behaviour of the avatar is good. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 5) The interaction with the avatar is good. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 6) The speech of the avatar is good. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 7) The avatar looks like a partner who can 
support me (like a friendly/likable care 
person). 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 8) The avatar acts like a real human. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 
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Appendix B Trialsô Evaluation Questionnaire  

 

 

TRIAL EVALUATION QUESTIONNAIRE 

 

THIS QUESTIONNAIRE IS COMPRISED OF FOUR PARTS RELATED TO THE EVALUATION OF THE MIRACULOUS-
LIFE SYSTEM: 

PART A ς SYSTEM USABILITY SCALE 

PART B ς MOTIVATION IN USING THE SYSTEM 

PART C - SYSTEM USEFULNESS 

PART D ς AVATAR  

PART E ς USER SATISFACTION 

PART F ς QUALITY OF LIFE 

PART G ς CARE DEMAND (ONLY FOR THE CAREGIVERS) 

PART H ς MORAL ASPECTS 

PART I ς GARS QUESTIONNAIRE 

PART L ς SOCIAL INTERACTION 

PART M ς ALMERE QUESTIONNAIRE 

PART N - GODSPEED QUESTIONNAIRE 

PLEASE ANSWER TO ALL THE PARTS OF THIS QUESTIONNAIRE. THE PURPOSE IS TO ASSESS THE EXTENT TO 

WHICH YOU ARE SATISFIED WITH THE MIRACULOUS-LIFE SYSTEM.  

IN PARTS A TO E, PLEASE NOTE THE EXTENT TO WHICH YOU AGREE WITH EACH OF THE STATEMENT PROVIDED. 
NUMBER -3 REPRESENTS THE STATEMENT ά{TRONGLY DISAGREEέ AND +3 ά{TRONGLY AGREEέΦ MORE 

SPECIFICALLY:  

-3 - STRONGLY DISAGREE 

-2 - TEND TO DISAGREE 

-1 - SLIGHTLY DISAGREE 

  0 - INDIFFERENT 

+1 - SLIGHTLY AGREE 

+2 - TEND TO AGREE 

+3 - STRONGLY AGREE 

IN PART F, PLEASE NOTE THE EXTENT TO WHICH YOU AGREE WITH EACH OF THE STATEMENT PROVIDED. 
NUMBER -2 REPRESENTS THE STATEMENT ά±ERY POORέ AND +2 ά±ERY GOODέΦ MORE SPECIFICALLY:  
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-2 - VERY POOR 

-1 - POOR 

  0 - FAIR 

+1 - GOOD 

+2 - VERY GOOD 

IN PART G, PLEASE NOTE THE EXTENT TO WHICH YOU AGREE WITH EACH OF THE STATEMENT PROVIDED. 
NUMBER 0 REPRESENTS THE STATEMENT άbEVERέ AND 4 άbEARLY ALWAYSέΦ MORE SPECIFICALLY:  

0 - NEVER 

1 - RARELY 

2 - SOMETIMES 

3 - QUITE FREQUENTLY 

4 - NEARLY ALWAYS 

IN PART H, PLEASE PROVIDE YOUR OPINION ON THE STATEMENTS REGARDING THE MORAL ASPECTS OF THE 

SYSTEM.  

THIS QUESTIONNAIRE IS ANONYMOUS AND ALL QUESTIONNAIRES WILL BE HELD SECURELY AND 

CONFIDENTIALLY. 

THANK YOU VERY MUCH FOR YOUR PARTICIPATION. 

 

tŀǊǘƛŎƛǇŀƴǘΩǎ ŎƻŘŜΥ   ________________________ 

/ƻŘŜǊΩǎ ƴŀƳŜΥ   ________________________ 
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PART A ς SYSTEM USABILITY 

A 1) I think that I would like to use this system 
frequently. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

A 2) I found the system unnecessarily complex. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

A 3) I thought the system was easy to use. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

A 4) I think that I would need the support of a 
technical person to be able to use this 
system. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

A 5) I found the various functions in this 
system were well integrated. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

A 6) I thought there was too much 
inconsistency in this system. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

A 7) I would imagine that most people would 
learn to use this system very quickly. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

A 8) I found the system very cumbersome to 
use. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

A 9) I felt very confident using the system. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

A 10) I needed to learn a lot of things before I 
could get going with this system. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 
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PART B ς MOTIVATION IN USING THE SYSTEM 

B 1) I intend to use the system in the future Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

B 2) I predict I would use the system in the 
future 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

B 3) I plan to use the system in the future Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 
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PART C ς SYSTEM USEFULNESS 

C 1) The system helps me to be more effective 
in carrying out my daily activities. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

C 2) The system gives me more control over the 
activities/tasks in my daily life. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

C 3) The system makes me feel less stress by 
making use of the system for managing my 
daily activities/tasks. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

C 4) The system helps me to complete my daily 
activities/tasks quickly. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

C 5) The system helps me to complete my daily 
activities/tasks more easily. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

C 6) The system makes me feel more motivated 
to carry out my daily activities/tasks. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

C 7) The system makes me feel safer in carrying 
out my daily activities/tasks. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

C 8) The system helps me be more active (i.e., 
participate in more activities). 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

C 9) The system improves my ability to perform 
my daily activities/tasks. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

C 10) The system helps me be more 
independent/autonomous. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

C 11) The system helps me to reduce my 
demand for care from my caregivers. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

C 12) The system saves me time when I use it. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 
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PART D ς AVATAR 

D 1) The overall interface is good. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 2) The appearance of the avatar is good. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 3) The (style of) movements of the avatar are 
good. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 4) The facial expression of the avatar is good. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 5) The behaviour of the avatar is good. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 6) The interaction with the avatar is good. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 7) The speech of the avatar is good. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 8) The avatar looks like a partner who can 
support me (like a friendly/likable care 
person). 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 9) The avatar acts like a real human. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 10) The text provided in the screens is 
readable. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 11) I like the colours used in the screens. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 12) The interface is clear to understand. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 13) I don't notice any inconsistencies in the 
interface as I use the system. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 14) The screen elements (buttons, icons, etc.) 
have the adequate size. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 15) The colours used for the different screen 
elements help me to understand their 
purpose. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 16) The layout used for the different screen 
elements helps me to understand their 
purpose. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 17) The avatar created a sense of closeness 
with me. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 18) I felt close to the avatar. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 19) I found the avatar to be very detached 
from me. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 20) The avatar was very impersonal in its 
dealings with me. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 
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D 21) The avatar understood what I wanted. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 22) The avatar understood what I was trying 
to do. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 23) The avatar understood my emotions. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 24) I have positive feelings about the avatar. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 25) The avatar holds my attention. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

D 26) The avatar express emotion in an 
intelligible way 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 
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PART E ς USER SATISFACTION 

E 1) I am satisfied with how easy it is to use this 
system. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

E 2) The system is pleasant to use. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

E 3) The system works the way I want it to 
work. 

Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

E 4) I feel comfortable using this system.  Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

E 5) The interface of this system is pleasant.  Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

E 6) I like using the interface of this system. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

E 7) I feel  I can trust the system. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 

E 8) This system has all the functions and 
capabilities I expect it to have. 

Strongly 
Agree 

+3 +2 +1 0 -1 -2 -3 
Strongly 
Disagree 

E 9) I am satisfied with the overall functionality 
of the system. 

Strongly 
Agree 

+3 +2 +1 0 -1 -2 -3 
Strongly 
Disagree 

E 10) I think that I would like to use this system 
frequently. 

Strongly 
Agree 

+3 +2 +1 0 -1 -2 -3 
Strongly 
Disagree 

E 11) Overall, I am satisfied with this system. Strongly 
Disagree 

-3 -2 -1 0 +1 +2 +3 
Strongly 
Agree 
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PART F ς Quality of Life 

WHOQOL-BREF Questionnaire 

The following questions ask how you feel about your quality of life, health, or other areas 
of your life. I will read out each question to you, along with the response options. Please 
choose the answer that appears most appropriate. If you are unsure about which 
response to give to a question, the first response you think of is often the best one.  

Please keep in mind your standards, hopes, pleasures and concerns. We ask that you 
think about your life in the last four weeks. 

Please read each question, assess your feelings, and circle the number on the scale that 
gives the best answer for you for each question. 

 (Please circle the number) 

 Very poor Poor Neither poor 
nor good 

Good Very Good 

1. How would you rate your 
quality of life? 

1 2 3 4 5 

 

 (Please circle the number) 

 Very 
dissatisfied 

Dissatisfied Neither 
satisfied nor 
dissatisfied 

Satisfied Very satisfied 

2. How satisfied are you with 
your health? 

1 2 3 4 5 

The following questions ask about how much you have experienced certain things in the last two weeks. 

 (Please circle the number) 

 Not at  all A little A moderate 
amount 

Very much An extreme 
amount 

3. To what extent do you feel 
that physical pain prevents 
you from doing what you 
need to do? 

1 2 3 4 5 

4. How much do you need any 
medical treatment to 
function in your daily life? 

1 2 3 4 5 

5. How much do you enjoy life? 1 2 3 4 5 

6. To what extent do you feel 1 2 3 4 5 
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 (Please circle the number) 

 Not at  all A little A moderate 
amount 

Very much An extreme 
amount 

your life to be meaningful? 

 

 (Please circle the number) 

 Not at all Slightly A Moderate 
amount 

Very much Extremely 

7. How well are you able to 
concentrate? 

1 2 3 4 5 

8. How safe do you feel in your 
daily life? 

1 2 3 4 5 

9. How healthy is your physical 
environment? 

1 2 3 4 5 

The following questions ask about how completely you experience or were able to do certain things in the 
last two weeks. 

 (Please circle the number) 

 Not at all A little Moderately Mostly Completely 

10. Do you have enough energy 
for everyday life? 

1 2 3 4 5 

11. Are you able to accept your 
bodily appearance? 

1 2 3 4 5 

12. Have you enough money to 
meet your needs? 

1 2 3 4 5 

13. How available to you is the 
information that you need in 
your day-to-day life? 

1 2 3 4 5 

14. To what extent do you have 
the opportunity for leisure 
activities? 

1 2 3 4 5 

 

 (Please circle the number) 

 Very poor Poor Neither poor Well Very well 
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 (Please circle the number) 

nor well 

15. How well are you able to get 
around? 

1 2 3 4 5 

The following questions ask you to say how good or satisfied you have felt about various aspects of your 
life over the last two weeks. 

 (Please circle the number) 

 Very 
dissatisfied 

Dissatisfied Neither 
satisfied nor 
dissatisfied 

Satisfied Very 
satisfied 

16. How satisfied are you with 
your sleep? 

1 2 3 4 5 

17. How satisfied are you with 
your ability to perform your 
daily living activities? 

1 2 3 4 5 

18. How satisfied are you with 
your capacity for work? 

1 2 3 4 5 

19. How satisfied are you with 
your abilities? 

1 2 3 4 5 

20. How satisfied are you with 
your personal relationships? 

1 2 3 4 5 

21. How satisfied are you with 
your sex life? 

1 2 3 4 5 

22. How satisfied are you with 
the support you get from 
your friends? 

1 2 3 4 5 

23. How satisfied are you with 
the conditions of your living 
place? 

1 2 3 4 5 

24. How satisfied are you with 
your access to health 
services? 

1 2 3 4 5 

25. How satisfied are you with 
your mode of 
transportation? 

1 2 3 4 5 
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The following question refers to how often you have felt or experienced certain things in the last two 
weeks. 

 (Please circle the number) 

 Never Seldom 
Quite 
often 

Very 
often 

Always 

26. How often do you have 
negative feelings, such as 
blue mood, despair, anxiety, 
depression? 

1 2 3 4 5 
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PART G ς Care Demand 

G 1) Do you feel that the person under your care 
asks for more help than he/she needs? 

Never 0 1 2 3 4 Nearly Always 

G 2) Do you feel that because of the time you 
spend with the person under your care that 
ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ ŜƴƻǳƎƘ ǘƛƳŜ ŦƻǊ ȅƻǳǊǎŜƭŦΚ 

Never 0 1 2 3 4 Nearly Always 

G 3) Do you feel stressed between caring for the 
person you look after and trying to meet 
other responsibilities for your family or 
work? 

Never 0 1 2 3 4 Nearly Always 

G 4) Do you feel angry when you are around the 
person under your care? 

Never 0 1 2 3 4 Nearly Always 

G 5) Are you afraid what the future holds for the 
person under your care? 

Never 0 1 2 3 4 Nearly Always 

G 6) Do you feel that the person under your care 
is dependent on you? 

Never 0 1 2 3 4 Nearly Always 

G 7) Do you feel strained when you are around 
the person under your care? 

Never 0 1 2 3 4 Nearly Always 

G 8) Do you feel your health has suffered because 
of your involvement with the person under 
your care? 

Never 0 1 2 3 4 Nearly Always 

G 9) 5ƻ ȅƻǳ ŦŜŜƭ ǘƘŀǘ ȅƻǳ ŘƻƴΩǘ ƘŀǾŜ ŀǎ ƳǳŎƘ 
privacy as you would like because of the 
person under your care? 

Never 0 1 2 3 4 Nearly Always 

G 10) Do you feel that your social life has suffered 
because you are caring for the person under 
your care? 

Never 0 1 2 3 4 Nearly Always 

G 11) Do you feel that the person under your care 
seems to expect you to take care of him/her 
as if you were the only one he/she could 
depend on? 

Never 0 1 2 3 4 Nearly Always 

G 12) Do you feel that the cost of caring for the 
person you look after is unwarrantably high? 

Never 0 1 2 3 4 Nearly Always 

G 13) Do you feel that you will be unable to take 
care of the person under your care much 
longer? 

Never 0 1 2 3 4 Nearly Always 

G 14) Do you wish you could leave the care of the 
person you look after to someone else? 

Never 0 1 2 3 4 Nearly Always 
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PART H ς Moral Aspects 

(1) From 1 to 7, do you think that the Miraculous-Life system is: 

1 2 3 4 5 6 7 

Unethical     Indifferent     Ethical 

  

(2) From 1 to 7, do you think that the Miraculous-Life system is: 

1 2 3 4 5 6 7 

Invasive     Indifferent     Respectful 

  

(3) From 1 to 7, does the Miraculous-Life system make you feel: 

1 2 3 4 5 6 7 

Comfortable     Indifferent     Uncomfortable 

  

(4) From 1 to 7, do you think the Miraculous-Life system is: 

1 2 3 4 5 6 7 

Moral     Indifferent     Immoral 

  

(5) From 1 to 7, the Miraculous-Life system make you feel: 

1 2 3 4 5 6 7 

Suspicious     Indifferent     Trustful 

  

(6) From 1 to 7, do you feel the Miraculous-Life system is: 

1 2 3 4 5 6 7 

Fair     Indifferent     Unfair 
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PART I ς Gromingen Activity Restriction Scale 

GARS 

The following questions refer to daily activities which should be performed frequently. In 
each question it is asked whether you are able to perform the activity at this moment. It is 
not intended to assess whether you are actually performing the activities but if you can do 
them if necessary  

Response to these questions should comply to the following scale: 
1. Yes I can do it fully independently without any difficulty 
2. Yes I can do it fully independently but with some difficulty 
3. Yes I can do it fully independently but with great difficulty 
4. No, I cannot do it fully independently, I can only do it with someoneôs help 
 

  1 2 3 4 

I 1) Can you fully independently, dress yourself?     

I 2) Can you fully independently, get in and get out of bed?     

I 3) Can you fully independently, stand up from sitting in a chair?     

I 4) Can you fully independently, wash your face and hands?     

I 5) Can you fully independently, wash and dry your whole body?     

I 6) Can you fully independently, get on and off the toilet?     

I 7) Can you fully independently, feed yourself?     

I 8) Can you fully independently, get around in the house (if necessary 
with a cane)? 

    

I 9) Can you fully independently, go up and down the stairs?     

I 10) Can you fully independently, walk outdoors (if necessary with a 
cane)? 

    

I 11) Can you fully independently, take care of your feet and toenails?     

I 12) Can you fully independently, prepare breakfast or lunch?     

I 13) Can you fully independently, prepare dinner?     

I 14) Can you fully independently, do light household activities (for 
example dusting and tidying up) 

    

I 15) Can you fully independently, do heavy household activities (for 
example mopping, cleaning the windows, vacuuming) 

    

I 16) Can you fully independently, wash and iron your clothes     

I 17) Can you fully independently, make the beds     

I 18) Can you fully independently, do the shopping     
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PART L ï Social interaction 

1. How frequently do you interact with people not living in your household? 

  Not at all Yearly Monthly Weekly Daily 

 Relatives       

 Friends      

 Neighbours      

 Others      
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PART M ï Almere Questionnaire 
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Anxiety 

M 1) If I should use the system I would be afraid to make mistakes 
with it 

     

M 2) If I should use the system I would be afraid to break 
something 

     

M 3) I find the avatar scary      

M 4) I find the avatar intimidating      

Attit ude 

M 5) I think it is a good idea to use the system      

M 6) The system would make my life more interesting      

M 7) LǘΩǎ ƎƻƻŘ ǘƻ ƳŀƪŜ ǳǎŜ ƻŦ ǘƘŜ ǎȅǎǘŜƳ      

Facilitating Conditions 

M 8) I have everything I need to make good use of the system      

M 9) I know enough of the system to make good use of it      

Intention to Use 

M 10) L ǘƘƛƴƪ LΩƭƭ ǳǎŜ ǘƘŜ ǎȅǎǘŜƳ ŘǳǊƛƴƎ ǘƘŜ ƴŜȄǘ ŦŜǿ Řŀȅǎ      

M 11) I am certain to use the system during the next few days      

M 12) I am planning to use the system during the next few days      

Perceived Adaptability 

M 13) I think the system can be adaptive to what I need      

M 14) I think the system will only do what I need at that particular 
moment 

     

M 15) I think the system will help me when I consider it to be 
necessary 

     

Perceived Enjoyment 

M 16) I enjoy the system talking to me      

M 17) I enjoy doing things with the system      

M 18) I find the system enjoyable      

M 19) I find the system fascinating      

M 20) I find the system boring       

Perceived Ease of Use 

M 21) I think I will know quickly how to use the system      

M 22) I find the system easy to use      
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M 23) I think I can use the system without any help      

M 24) I think I can use the system when there is someone around 
to help me 

     

M 25) I think I can use the system when I have a good manual      

Perceived Sociability 

M 26) I consider the avatar a pleasant conversational partner      

M 27) I find the avatar pleasant to interact with      

M 28) I feel the avatar understands me      

M 29) I think the avatar is nice      

Perceived Usefulness 

M 30) I think the system is useful to me      

M 31) It would be convenient to me to have the system      

M 32) I think the system can help me with many things      

Social Influence 

M 33) I think the staff would like me using the system      

M 34) I think it would give a good impression if I should use the 
system 

     

Social Presence 

M 35) ²ƘŜƴ ƛƴǘŜǊŀŎǘƛƴƎ ǿƛǘƘ ǘƘŜ ǎȅǎǘŜƳ L ŦŜƭǘ ƭƛƪŜ LΩƳ ǘŀƭƪƛƴƎ ǘƻ ŀ 
real person 

     

M 36) It sometimes felt as if the avatar was really looking at me      

M 37) I can imagine the avatar to be a living creature      

M 38) I often think the avatar is not a real person      

M 39) Sometimes the avatar seems to have real feelings      

Trust 

M 40) I would trust the system if it gave me advice      

M 41) I would follow the advice the system gives me      

 
  






