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Abstract: Project SAAM (Supporting Active Ageing through Multimodal coaching) aimed at providing new methods supporting Europe’s ageing population to remain active and live independently at home for as long as possible. This article presents the case study of designing the SAAM system for and and testing it together with seniors, sharing the experience from Bulgaria. The article particularly focuses on project results in the area of technology uptake among seniors. SAAM proved to be a system with significant potential to meet seniors’ active ageing needs, because of its high level of personalisation. On the other hand, most Bulgarian seniors participating in the project managed to adapt to having the SAAM system present in their lives regardless of their previous experience with technologies or lack thereof. Thus, SAAM contributed to answering some of the open questions in the field of active ageing. Still, observing the interplay between the complex and multi-domain system’s functioning and seniors’ experience with it inevitably raised new questions to be answered in the future;
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1. INTRODUCTION
Over almost four years, the project Supporting Active Ageing through Multimodal coaching (Project SAAM, grant agreement number 769661) attempted to create an unobtrusive system that could meet the needs of seniors in various domains of everyday life.
The following article presents the case study of designing and testing the SAAM system with the help of seniors in Bulgaria, with an intended focus on project results in the area of technology uptake. The article begins with describing SAAM’s background. It then continues with describing the user needs and requirements elicitation process and results. This chapter provides a practical testimony of how Bulgarian seniors perceive smart technologies. The following chapter elaborates on the setup and results from the SAAM pilot studies and demonstrates the evolution of seniors’ perceptions owing to their experience with testing the system. The article concludes with posing some challenging questions yet to be resolved in the active ageing research field. Due to its case study nature, notes on employed methodologies and literature are included in each chapters.

2. BACKGROUND
SAAM is an ambitious project aiming at providing new methods supporting Europe’s ageing population to remain active and live independently at home for as long as possible. SAAM is implemented by a consortium comprising ten partners from five European countries. It is a research and development project, whose innovation is providing a multimodal virtual coach using novel technologies, which can be used by both tech-savvy and under-served, technologically inexperienced seniors.
To achieve its aim, SAAM uses technological innovations supporting independent life through ambient sensing and user modelling, including learning user performance and preferences, and providing personalised coaching either through the system or through its user’s social network.
In recent years, there have been numerous recommendation (coaching) systems supporting individual life domains of seniors, including health, activity, and others. SAAM and several other projects were launched under Horizon 2020 programme, all aiming at creating integrated systems covering several domains and using various advanced technologies (Andreoni et al., 2021).
What makes SAAM stand-out among these and other similar initiatives is that the SAAM system is highly unobtrusive and that it utilises senior users’ social circles in two ways – as part of one of the intervention domains “Social activity” and as a coaching modality. SAAM does this by introducing a friendly environment for social circles engagement in the SAAM models and application.
In SAAM’s concept active ageing is measured through quality of life understood as well-being or “…the balance point between an individual’s resource pool and the challenges faced…” (Dodge et al., 2012). SAAM system supports the seniors in maintaining themselves in personal homeostasis with respect to well-being by balancing between available individual resources and challenges (Dodge et al., 2012).
This balance requires a holistic approach where the overall aim of contributing to the physical, mental and social well-being is achieved by encouraging continued participation of seniors in the social, economic, cultural, spiritual and civil life with the support of senior’s relatives, friends, neighbours and the community (the “social circles”).
As a long-term and complex project, SAAM has several stages, beginning with user needs and requirements survey and continuing with six stages of modelling and technical development, and ending with a pilot study with end users. Both the initial survey and pilot studies were conducted with a mixed-method approach seeking feedback from seniors, stakeholders and communities.
Intervention domains elicited from the initial survey and tested during the pilot studies are mobility, activity, sleep and social activity. The technical part of the work included hardware integration (sensors, communication devices and wearables) and software development (algorithms, database and application).
The SAAM logic begins with data collection through sensors, continues with data processing with algorithms running within domain pipelines and ends with rendering personalised recommendations, using the output from pipelines combined with user preferences.
User-centred design is part of the project foundation. Apart from direct user feedback elicited during the initial survey, user needs and requirements are entwined in the work done throughout the virtual coach development process. This process includes creating user profiles and corresponding pipelines, the latter encompassing data collection, data processing and coaching rendering.
As part of SAAM, an innovative research is performed in the advanced cognition and emotion domain. Speech and audio processing is used to inform interventions for healthy ageing by analysing acoustic data captured in the user’s home. A major challenge of handling such data is to ensure privacy and data protection. As part of the project, a low-cost system is used to extract audio features, which do not preserve the actual spoken content. These privacy preserving features have a potential in emotion recognition (Haider and Luz, 2019), cognition status prediction (Haider, Fuente and Luz, 2020)  and eating conditions (Haider et al., 2018). The features are tested in algorithms developed as part of the SAAM project in the area of health and well-being monitoring. 

3. USER NEEDS AND REQUIREMENTS ELICITATION 
3.1. Initial end-user engagement approach and target group
By definition, needs assessments aim at establishing the gap between "what it is" and "what it should be". Since the goal of SAAM project is to provide new methods in supporting the ageing population to remain active and live independently for as long as possible, the gap is investigated mainly with regard to guidance and care seniors need in order to age actively. To be able to carry out this investigation, a user needs and requirement survey is carried out using a mixed-method approach including desk research, a quantitative survey and a qualitative inquiry (including an interview, a home tour and an observation).
The target groups of the needs assessment were seniors, caregivers, close social circle (family, friends, and neighbours), key experts and the wider community. With view to the planned interventions, the seniors were referred to as primary users (PUs), the seniors’ caregivers and close social circle are referred to as secondary users (SUs) and the rest are referred to as tertiary stakeholders (community, key experts, etc.).
The main target group of the project as a whole and the needs assessment in particular are seniors above 60 years of age, including such from most underserved segments in economically underdeveloped regions and with very low technical proficiency. The survey used a convenient sample of end users from cohorts of their service organisations – the Bulgarian Red Cross (BRC) and Caritas Bulgaria. Participants in the survey were 188 in total: 116 from the Bulgarian Red Cross and 72 from Caritas social partner organisations, of whom 16% were male and 84% were female. The participants were from four age groups – 40-65 years of age (19.9%), 66-70 years of age (24.7%), 71-80 years of age (41.4%) and 85 and over years of age (14%).

3.2. User needs and requirements survey
 SAAM is a novel technology and one of the important objectives of the survey was to take a snapshot of the baseline concerning seniors’ use of technologies. Prevalence of technology use by target group is shown in Fig. 1 below.

[bookmark: _Ref90312308]Fig. 1 Baseline use of technology

Source: Own data

Not surprisingly, all seniors have and use a TV, most use landline or mobile phone and a radio. A somewhat surprising result is that 78% use some kind of health monitor, predominantly a blood pressure monitor.
Even though the surveyed seniors are in an age group that does not feel very comfortable with using new technologies, some 9% of the respondents use a smartphone and 35% use Internet. These are mostly seniors from the more active Bulgarian Red Cross cohort, as illustrated by Fig. 2 below, where 46% use Internet and around 30% use social networks and (video) chat platforms and email.

Fig. 2 Use of technology comparison of BRC and Caritas cohorts

Source: Own data

A more subjective perspective on attitude to technologies was surveyed by asking several questions related to how comfortable seniors feel with using technologies. Users showed the highest rate of agreement (above 30%) in their responses to the statements “I enjoy learning new technologies and hearing about new technologies”, “People expect me to know about technology and I don’t want to let them down” and “Technology is my friend” (Fig. 3). The highest rates of disagreement were expressed to the statements “I know how to deal with technological malfunctions or problems” (more than 70%), “Solving a technical problem seems like fun challenge” and “I find technology easy to learn” (more than 60% for both). The combination of these responses may give grounds to conclude that seniors do not have an irrational fear towards technologies, but rather lack the skills in using and learning about the new technologies.

Fig. 3 Subjective experience of end users with technology

Source: Own data

3.3. Interviews and focus groups results
The second step of the user needs and requirements assessment at the beginning of the SAAM project consisted of conducting in-depth interviews with seniors in Bulgaria. These interviews were part of the process of eliciting users’ needs, focusing mainly on capturing seniors’ verbalised needs and their perception of the living environment. In parallel to the interviews with seniors, SAAM researchers conducted focus groups with several target groups, namely seniors caregivers (formal and informal), persons from seniors’ social circle (i.e. family members, friends, neighbours), as well as people in their 50s (nicknamed in the project “near-future seniors”). The interviewed seniors and the participants in the focus groups were mostly not related with each other. A third format used for eliciting seniors’ needs were key-informant interviews offering a higher-level perspective of systemic challenges faced by seniors in their lives. All types of qualitative interactions were audio recorded with the explicit consent of the participants. A total of 8 in-depth interviews with seniors, 3 key informant interviews and 5 focus group transcripts were analysed.
The interviews and focus groups transcripts are analysed using formal and informal content analysis. Informal content analysis at the sentence level revealed a tendency for seniors to use technology to the extent to which they need it (i.e. they are not curious beyond their immediate needs). This observation can be illustrated with the following quotes: “we have one computer, but I use it as a typewriter”. On the other hand, the general perception of seniors towards smart technology varies depending on their perceptions of new, unfamiliar concepts and objects in general: “I know elementary things, but I can’t say I use it freely. I’m a little scared of this technology, because we didn’t have it back in the days” compared with “I’ve had [the smartphone] for quite a while now and I feel nice I have it”.
The formalised content analysis of the interview and focus-group transcript corpus is done with the aid of the Java-based ModNLP corpus analysis software (Genealogies of Knowledge 2018). It is also performed at the sentence level with a focus on concordances (Luz and Sheehan 2020). The concordances reveal information regarding seniors’ activities and daily rituals and their needs for close social contacts. 
 
Fig. 4 Mosaic diagram of word “контакт*” (contact / be in touch) in intervews with seniors subcorpus[image: https://lh3.googleusercontent.com/XgUGt7ajNR8YXMP5ApaXIxsmNpQaipXTwhK3GexHLnb09YM0IyoGFpP3ggfxOIwXgD9HJT8Y_wKm8qRQGsYni6qmirkQcE-vvDywBTtajj0nslCPvybirz_1MT34oqXn2RH_OMUs=s0]
Source: Own data

Fig. 5 Mosaic diagram of word “говор*” (speak / talk) in interviews with seniors subcorpus
[image: ]

Being in touch with others is perceived as a vital need by seniors (Fig. 4). Speaking, talking (i.e. using their voice) is an important activity in the everyday lives of interviewees (all participants have used the verb) (Fig. 5). Talking is the way interviewees prefer to communicate with the people in their social circles. Seniors mostly communicate with their closest relatives (“son”, “daughter-in-law”, and “granddaughter”) and their friends. The verb “speak” / “talk” is used in conjunction with new technologies, such as Skype, Viber, Google. Interestingly, those seniors who have friends or relatives abroad are keen on using videochat functions of these apps. Notably, however, focus group participants do not perceive new technologies for remote communication as a possible substitute for “live / personal / human relations” in seniors’ lives.

3.4. The user-system link as defined by the needs assessment
The interactions with target group representatives who were also potential SAAM users substantiated the understanding of the SAAM consortium of what seniors’ needs and requirements towards the SAAM system were. The results from these interactions defined the user-system link in a step-wise sequence visualised in Fig. 6.

Fig. 6 User-system link
[image: ]
Source: Own data

Generic user profiles (and consequently basic user profiles) are created on the basis of seniors’ responses in the quantitative survey in the beginning of the project. These are, then, enriched with qualitative information gathered through the contextual inquiry (in-depth interviews, home tours and observations) to create personas (Blomkvist 2006). These three steps are directly informed by the data gathered through fieldwork and are decisive for the high-level design of the SAAM system. At a later stage, the personas are operationalised into user stories, use cases, and pilot scenarios, respectively. Those three steps define the details in the system’s design and validation process. Below, we discuss the results from the first three steps, namely generic user profile, basic user profile, and persona definition.

3.5. Defining user profiles
The approach used to elicit generic, and later basic, user profiles from the survey data was to apply cluster analysis (Tan et al, 2019) in a two-step process. The first round of the cluster analysis was carried out employing in parallel Multidimensional Scaling (Science Direct 2021) using the statistical software Orange (Demsar et al, 2013) and filtered clustering (Kumar and Ramma Mohan Reddy, 2017) using R and Weka softwares (R Core Team, 2021; Frank et al, 2016). The results obtained through the parallel calculations are similar (see below Fig. 7 and Fig. 8).
 
Fig. 7 Multidimensional Scaling results
[image: ]
Source: Own data

Fig. 8 Filtered k-means clustering results
[image: ]
Source: Own data

The purpose of using these methods was to find whether there was an inherent division between subjects within the sample by taking into account all variables “as they were”. The surveyed sample of seniors formed two main clusters. The division into the two clusters turned out to be strongly related to seniors’ attitude toward technology in general. The attitude towards technologies was so strong that it obscured the other differences (groupings) within the sample. This is why in the second step of the analysis the results from the technology related survey questions were disregarded and Hierarchical Cluster Analysis was employed instead (Tan et al, 2019), again using the Orange software. Applying this method allowed to reveal the second strongest variable (set of variables) determining the division in seniors’ characteristics. This second strongest variable proved to be pertinence to one of the organisations, from whose cohorts seniors were recruited to participate in the needs assessment.
 
Fig. 9 Hierarchical Clustering results
[image: ]
Source: Own data

The results from the Hierarchical Clustering allowed the team to define four main generic user profile (one for each of the participating end-user organisations in the project, namely Bulgarian Red Cross, Caritas, EURAG, and SOČA).
After completing the generic user profiles, it was important to dive even further into the characteristics of senior participants in the survey. Since the survey data contained both categorical and continuous variables, a TwoStep Cluster Analysis using SPSS software (IBM Corporation, 2016) was employed. A total of 10 basic user profiles were revealed with this method, with groupings forming around demographic variables (age, area of residence, level of education) together with health and social life-related data. Two clusters were formed for each of the Bulgarian organisations (Bulgarian Red Cross and Caritas). In the cases of both organisations, one of the clusters appeared to be larger than the other.
The final step of creating a life-like image of seniors to feed into the design of the SAAM system was to substantiate the results obtained from analysing the survey data with the qualitative information gathered via interviews. The qualitative inquiry was organised after the quantitative analysis and senior interviewees were recruited in accordance with the clusters characteristics and density.
The mixed-method approach above allowed to create the SAAM personas over several dimensions: demographics and bio, skill level in several technologies (mobile phone, tablet, computer, wearables, and the Internet, key motivations and key behaviours with regard to technology, as well as goals with respect to technology use (Fig. 7)).
 
Figure 10 Personas' key motivation and behaviours with regard to technology use
[image: Picture1]
Source: Own data

Each basic user profile has its own corresponding persona that includes those needs to which the SAAM system could cater in a way preferred by the user. Each persona is also accompanied by user requirements towards the SAAM system.

3.6. User types and relations in the SAAM system
A significant conclusion from the interactions with potential users described above is that in order for a system like SAAM to be accepted by its senior users, seniors need to be able to interact with the system according to their perceptions of and aptitude with technologies. For some potential users this also means to not interact directly with SAAM at all. This is why within the SAAM system we created two types of users (primary user (PU), i.e. a senior user, and secondary user (SU) who can be of help to the primary user). The relationships between the two types of users determine the options, including rights that each user has in the system (Fig. 11). Understanding the relations between user types is important in view of interpreting the results from the pilot studies, as presented in the chapters below.
 
Fig. 11 SAAM user types and user roles
[image: Picture2]
Source: Own data

Primary users can use the SAAM system on their own, but they can also act as a secondary user for other SAAM senior users. This situation can, for example, emerge if two senior friends want to use SAAM, one of whom is not as apt with technologies as the other. In such a case, the more experienced user can perform tasks on behalf of the less experienced user in the latter’s profile provided they are granted with respective permissions beforehand.
When it comes to secondary users, these could be senior users as in the example above or they could be any other person who wishes to be part of the SAAM community. Once a secondary user is connected with a primary user, they can interact as if they are in a social network (have voice calls, video calls and chats). If a primary user decides that they trust another SAAM user (be it primary or secondary), they can appoint them to be: (1) their coach, (2) their caregiver; or (3) both. When a user is a coach, they can receive coaching messages on behalf of the primary user who appointed them in this role. When a user is a caregiver, they can view or change items in the primary users’ profile (i.e. to manage the SAAM system on behalf of the primary user).

4. PILOT STUDIES
4.1. Pilot studies end-user engagement report
The overall goal of the final stage - pilot studies - is to test and evaluate the developed virtual coach in real life. It also aims to assess whether SAAM has a positive impact on preservation of physical, cognitive, mental, and social well-being of ageing citizens. True to its devotion to the user-centred design, the pilot study is devised with the specific objectives to investigate and verify the persuasive effect of the system and its long-term usability and efficacy, as well as to ensure a high degree of usability, acceptance and positive user experiences with real users of varying ages, abilities and needs, and with stakeholders and communities.
The pilot study involved several different user interactions – long-term pilot study with senior end users of SAAM, single sessions and stakeholder feedback gathering activities, defined below:
· Long-term pilots are long-term SAAM installations at primary users’ homes for three months with the possibility to have them extended for up to six months for a limited number of primary users depending on their willingness to participate. 
· Single sessions are defined as one pilot participant trying out SAAM. Pilot participants are continuously surveyed about their acceptance of the technology and their opinions on usability and user experience.
· Stakeholder feedback gathering activities are focus group discussions and key-informant interviews with caregivers, families, and personal networks members (friends, neighbours), eliciting the opinions and attitudes towards the SAAM system.
The long-term pilot study participants were invited from among the end users who participated in the initial needs assessment survey – seniors from cohorts of the Bulgarian Red Cross and Caritas Bulgaria. The overall sample of the long-term pilots consisted of 28 participants, whose mean age was 72 years.
The pilot testing was performed on a strictly voluntary basis, where users could choose to test the SAAM system either for 3 or for 6 months. The test period, however, was changed due to the fact that coaching modules were finished and deployed at different times (social activity coaching, for example, started providing coaching in early 2021). Given this situation, additional volunteers were recruited in Bulgaria in the last quarter of the active piloting of the SAAM system, some of whom managed to test the SAAM system in its most stable and mature version, but within a shorter testing period of two months.
The most complete SAAM installation package for the long-term pilot studies included a Wireless Local Area Network (WLAN) router, an Internet router, an ambient device (composed of a Raspberry Pie (rPi) and a MatrixCreator), an edge gateway device (eGW), ultra-wideband sensor(s) (UWBs), a sleep sensor, a belt clip sensor, a bracelet sensor, a smartphone and a tablet. The devices differed for the different participants depending mostly on the domains they had selected for pilot testing and partly on the users’ desires.
The pilot study objectives were achieved in the long-term pilots by studying the effect of the SAAM system from two perspectives: Technology Acceptance and User Experience, and Coaching and Wellbeing. The latter perspective was studied through its domains - mobility, activity, social activity and sleep.
Data collection had three main stages - pre-test, interim, and post-test. The data collection instruments used in the long-term pilots were semi-structured (in-depth) interviews, detailed user scoreboards (questionnaire measuring technology acceptance and user experience), diaries, field tests (mobility test), standardised scales (domain-specific quantitative data collection) and remote automatic data collection (SAAM data from sensors and application). There were deviations from some of the planned instruments caused by Covid-19 restrictions and technical development and deployment issues.
In addition to long-term pilot testing, single sessions were carried out with potential primary and secondary users, to study user acceptance of technology and opinions on usability and user experience. The third type of interactions – stakeholder feedback gathering activities (with caregivers, families, friends, neighbours, and experts in the field) – were used to study opinions, attitudes and public acceptance of SAAM. These activities comprised key-informant interviews, community interviews and focus group discussions. They were carried out following a demonstration of SAAM system and application using various video conference applications.

4.2. Results – Technology Acceptance and User Experience perspective
One of the perspectives explored during the SAAM pilot studies was how users accept the SAAM technology that was offered to them to test and what was their user experience with it. For that, SAAM researchers used a mixed-method approach combining a quantitative questionnaire (adapted from Steinke et al, 2014) and an interview template. In this section, we briefly discuss the results from the former, while in the next section we elaborate on the evidence from the latter. The quantitative results need to be read with caution, because of the small pilot study sample and the consequent lack of statistical significance of most results.
Overall, the Bulgarian participants in the pilot studies showed moderate satisfaction with the system. Looking at the pre-post results from the piloting, some technology acceptance and user experience dimensions marked an increase at post-measurement, while other showed some decline. In terms of users’ perceptions with respect to part of the different SAAM devices and the system overall (hardwarewise), participants opinions were positive.
On average, interest in technological devices among the Bulgarian participants was measured to be higher at the beginning of their testing period compared to the end (not statistically significant). Participants’ trust in the SAAM system increased (statistically significant). Participants’ willingness to use the system slightly decreased over the time of the pilot study (not statistically significant), while their assessment of the system’s usability improved (not statistically significant). Seniors’ perception of SAAM’s intrusiveness was very low from the beginning of the piloting and even slightly decreased over time (not statistically significant). Their perceived level of privacy slightly decreased throughout the piloting, but was quite high overall (not statistically significant), while their perceived level of data security increased during the piloting (not statistically significant).
The knowledge gained from the pilot studies was vastly enriched by the senior pilot users’ personal reports. These were collected by SAAM researchers on several topics, including on the users’ technology acceptance and user experience opinions.
The SAAM technology was most strongly perceived by pilot users in their interaction with the smartphones and / or tablets that they were provided for the duration of the piloting. Those users who were skilled in using smartphones, were rarely challenged to interact with the SAAM system via its dedicated smartphone application. Those users with moderate to no experience with smart technologies perceived the presence of the smartphone and tablet to be related to them being more in touch with the world around them (i.e. have more social contacts or be better informed about the world). One of the SAAM users reported that their habits changed “in expanding of technical capacity thanks to the devices”. Another user reported improvement in quality of life – “Yes, I do something new and this activates me”. Yet another user said that "They [a user’s social relations] improved because I had the means to communicate".

4.3. Results – Coaching and Wellbeing perspective
The goal of studying the Coaching and Wellbeing perspective is to evaluate the SAAM system in natural environments (the participants’ homes) and its impact on users’ quality of life, if any. In particular, it seeks to answer the following research questions:
· Whether the SAAM system is able to support seniors in maintaining and improving their individual objective wellbeing and
· Whether SAAM affects seniors’ individual subjective wellbeing.
The analysis is based on the information gathered with research instruments selected particularly to assess the seniors’ quality of life and provides an upper-level point of view on SAAM’s presence in the lives of pilot participants. The instruments used are a semi-structured interview and a paper-based quantitative questionnaire – the Older People’s Quality of Life questionnaire – 35-item (OPQOL-35) (International Longevity Centre UK 2019).
Fig. 12 below clearly shows that most senior participants in the long-term pilot study experienced a change in their quality of life between the pre-study and the post-study measurement. A number of participants report negative changes in their independence, control over life, and freedom. This may be expected because, at least in Bulgaria, the time between pre- and post-study measurements passed under the sign of the two largest COVID-19 waves to-date. 
Interestingly, however, a number of participants reported positive developments in the three areas of their lives, with the most notable example being a considerable increase in social relationships / leisure and social activities.
 
[bookmark: _Ref90316191]Fig. 12 Changes in quality of life

Source: Own data

The coaching effect of the system was also analysed at the domain level. As an illustration, below we present part of the results in the social activity domain. This domain is selected, because during the initial survey Bulgarian seniors reported social contacts to be the most important domain in their daily lives and social isolation to be their main challenge with regard to their wellbeing, respectively. Data presented in Fig. 13 measures the changes in seniors’ social networks during the piloting period, depicting an aggregated social network and specific social networks - Friends and Family.

[bookmark: _Ref90316550]Fig. 13 Changes in social networks of seniors

Source: Own data

According to these results, in both Friends and in the aggregated results, more than half of the participants experienced positive changes in their social networks. In the Family group, 46% of participants experienced such a positive change as well. It is important to note that six of the participants whose answers are included in the sample left the pilot study shortly after the social activity pipeline was deployed on production environment and did not receive SAAM coaching in this domain.
Some 42% of the participants testing the social activity domain also reported having achieved their social goals during the pilot studies. The results, even though by approximation, show an impact of SAAM on seniors’ social life. In that sense, it is valid to claim SAAM positively contributes to the social activity of some users. 
After having viewed part of the self-reported quantitative results in the social activity domain, the results from the qualitative survey are illustrated in Fig. 14 representing pre-study and post-study results per topic.

[bookmark: _Ref90317725]Fig. 14 Social life changes - topics

Source: Own data

Some 42% of the pilot participants declared to have achieved their goals in social life within the pilot study, whereas the answers of another 46% of participants indicated that there was no change with respect to their social life or that they had no particular goals to achieve. The remaining 12% reported they did not achieve the goals they had set for themselves in the social domain.
Out of all users, 28% reported positive and 24% - negative changes in their social relationships. The other half of the participants did not report any change in their social relationships. In the third group of questions, 80% of users reported no changes in the reasons why they communicate with their social contacts or the level of confidence they hold with their social circles. 
Results from piloting may have been different had the COVID-19 pandemic not happened. However, it did and the pilot participants and research team could do little to alleviate the situation. 
Even so, the results from the measurements in the social activity domain raise some interesting questions that need to be further explored, potentially in a study with a control group – contrary to general expectations a large number of users did not report a change in their social lives.
A third viewpoint from which SAAM’s effect was explored in the pilot study was that of the coaching rendered to end users. For the purposes of this article, we again illustrate it with results in the social activity domain (Table 1).

Tab. 1 User response to coaching for Social Activity
	SOCIAL GENERAL

	Coaching target user
	Coaching completion status
	No action followed by no action
	No action followed by coaching
	Coaching followed by no action
	Coaching followed by different coaching
	Coaching followed by the same coaching

	PU
	Cannot
	0.0%
	0.0%
	0.0%
	5.9%
	94.1%

	PU
	Declined
	0.0%
	0.0%
	0.0%
	0.0%
	100.0%

	PU
	Done
	0.0%
	0.0%
	0.0%
	15.6%
	84.4%

	PU
	(blank)
	0.0%
	0.0%
	0.0%
	7.2%
	92.8%

	SU
	Cannot
	0.0%
	0.0%
	0.0%
	0.0%
	100.0%

	SU
	Done
	0.0%
	0.0%
	0.0%
	9.3%
	90.7%

	SU
	(blank)
	0.0%
	0.0%
	0.0%
	8.5%
	91.5%

	Grand Total
	
	0.0%
	0.0%
	0.0%
	8.3%
	91.7%

	Total count
	733
	
	
	
	61
	672


Source: Own data

The results in the table provide a comprehensive overview of all coaching actions the SAAM system issued for all pilot users throughout their active piloting in the domain. Since SAAM provides explicit coaching only in situations in which it considers its user needs to get back to their homeostasis, we hypothesised that in situations in which coaching actions were followed by a period of silence of the system, the user had followed up on the system’s coaching and managed to return to their usual state of balance. This hypothesis was not confirmed because data about such situations was not gathered.
On the other hand, coaching actions that were followed by different coaching actions were a stable proportion of cases in the three specific social activity subdomains, namely “friends”, “family”, and “community”. In contrast, in the social general subdomain, these accounted for 8.3% of the cases, meaning the system was able to detect changes in situation relatively better in the general domain than in the specific ones. 
In most cases, a coaching action was followed by the same coaching action, which could mean that the system, on one hand, regularly detected a need to intervene (users’ goals were consistently not met) or, on the other, the system was unable to detect completion of coaching actions. Both explanations are possible, even though the second one is more probable.
There are several confounding factors that reflect on the social activity detection. Even though the research team encouraged the users to use the dedicated SAAM phone regularly to make phone calls and users were instructed to carry the smartphone with themselves when they went out of their homes, the data on number of phone calls detected by SAAM is very low and is highly improbable that it reflects the real number of phone calls users had. Moreover, a number of users shared that sometimes they forgot to carry the dedicated SAAM smartphone when they went outside. A third confounding factor is that the SAAM application was, for an extended period of time, not able to continue working in the background of the Android operating system, which meant that whenever participants closed the open applications or restarted their smartphones, the SAAM app would close and would not collect social activity data as it was supposed to.

4.4. Results – SAAM’s case studies or the (r)evolution in technology use among seniors
As it was explained above, technology inclination and everyday use is specific to different seniors and depends on their overall take on life. Analysing the results from the SAAM long-term pilot study, this was confirmed once more as two main groups were shaped among the test users with respect to their technology use. One real-life (anonymous) case study per group is presented below.
An evolution user (let’s call him Vladimir) participated in the pilot study with some background experience with technologies and owning a mobile phone and a TV. He, however, had never worked with smart technologies prior to his involvement in the project.
As a result of his participation, he reported becoming more physically active because of wearing the SAAM bracelet. He also became more social as a result of the increased physical activity around town, as well as more connected to his core family. He learned how to charge his SAAM devices, but did not get used to actively using the smartphone.
A revolution user (let’s call her Vania) participated in the pilot study without any background experience with technologies, except for owning a mobile phone and a TV.
As a result of her participation, she reported becoming more connected to her core family abroad. She learned how to charge her SAAM devices and actively used the tablet to read news online, to search for recipes and listen to music on YouTube and to have video chats in Viber. Most surprisingly, she currently has installed Internet at home.

4.5. Stakeholder feedback and the future of SAAM
Stakeholder feedback gathering activities aimed at eliciting information, attitudes and perceptions towards SAAM of society as a whole, in order to anticipate the future consequences and challenges regarding the practical implementation of the SAAM system. They also aimed at acquiring a systemic view of the environment in which SAAM is to be operating.
Stakeholders in these activities were addressed individually (key informant interviews) and in groups (focus groups and community interviews) in order to validate SAAM’s coaching approach, software and hardware with varied groups, as well as to assess whether the SAAM concept and system are future-proof. Another aim was to obtain qualitative information from secondary users who piloted the system long-term on how SAAM was perceived by pilot participants (primary and secondary users) throughout the long-term piloting phase in Bulgaria. The qualitative approach used for these activities has a great value in providing in-depth understanding of attitudes, perceptions, and motivations of participants.
Stakeholder feedback gathering activities were carried out in Bulgaria with 70 participants and ran in parallel with the single sessions and the long-term pilots. Participants were three types – experts in relevant fields; potential future SAAM users – future seniors, caregivers and family members of seniors not included in the long-term pilots; public bodies’ decision makers, professionals in the field of healthcare and social support. Key-informant interviews were scheduled to last up to 60 minutes and community interviews and focus groups – up to 90 minutes.
Three types of focus groups were designed, targeting the following participants:
· Focus group 1: Potential primary users - persons over 60 years of age and “near future seniors” – persons between 50 and 60 years of age.
· Focus group 2: Experts in the field of adult care – social workers, volunteers, general practitioners, researchers, responsible persons from the local administration, etc.
· Focus group 3: Potential secondary users – social circle (relatives / family of elderly people, including elderly people, who participated in the long-term pilot study of the SAAM system, friends, neighbours), caregivers, including volunteers and general practitioners.
[bookmark: _Toc71022855]Targeted participants in community interviews were local communities of seniors, potential or actual primary and secondary users, social circle (relatives / family of elderly people, friends, and neighbours), caregivers, including volunteers.
Targeted participants for key-informant interviews included policymakers in the areas of health, information and communication technologies, and social services; representatives of municipal and regional authorities in the areas of health, information and communication technologies, and social services; representatives of consumer organisations; representatives of patient organisations; representatives of the (middle and higher) management tier of charitable organisations such as Caritas, Bulgarian Red Cross, and others; representatives of businesses in the area of electrification or telecommunications; experts in innovations; non-professional users of technologies serving a purpose similar to SAAM.
The analysis procedure followed a three-step deductive-inductive approach.
First, audio material from the discussions was transcribed, trimmed for relevant texts and structured around categories, which were defined beforehand (deductive approach). These categories are based on: the general perspectives (e.g., technology acceptance, UX, coaching, wellbeing) and the domains (e.g., sleep, social, activity, mobility).
Next, new categories that emerged in the process of analysing the data (inductive approach), are also integrated into the analysis. These are seniors’ characteristics; seniors and technologies; systemic issues (related to seniors); privacy; SAAM’s future; SAAM’s use (exploitation).
Finally, the above categories were interpreted and quoted in a narrative with respect to the key information. The times spent on different SFGA was: Key-informant interviews - 538 min. (782 min.); Community interviews – 111 min. (131 min.); Focus groups – 210 min (total 453 min), respectively.

The SAAM concept was broadly accepted and approved by the participants. The major challenges to be addressed with regard to any system supporting seniors’ active ageing were the inability of Bulgarian seniors to use technologies and the fact that no system could replace human contact. Nevertheless, according to secondary users’ reports on their primary users’ positive experiences with SAAM:
“... the person was waking at night, they were looking at the clock and there was light. So, they accepted it as a “buddy”, a “presence”. I observed such situations related to the approval and acceptance of SAAM by some of the PUs. SAAM indeed has a lot of potential. There were some PUs, who saw the benefit and really used SAAM, created a mini community, where they used the chat, shared information, organised meetings. These were the more active users, who are active in general.”
“Seniors learn (how to use technologies) merely by talking to their SU when filling-in the diary. Domains are more than sufficient. Seniors got used to the new technologies and now they want to buy their own, to use applications, send pictures.”
“We had a very positive case with a PU over 85 who was the first to say he/she wanted to learn how to work with a tablet and used it all the time. When he/she could not sleep at night he/she used to read his/her favourite newspaper and listened to folk music. He/she was an example that things can happen.”

Overall, the participants thought that receiving coaching suggestions was easy and that the coaching were clear. For them, it was easy to work with the coaching functionalities of SAAM and the interface was fine. Coaching was perceived as appropriate, because it was nudging the primary users to be more active, to go out for walks. Secondary users’ opinion was that even though currently many primary users prefer coaching through a secondary user (because they are not skilled with modern technologies), after a while they would be able to manage themselves. According to one secondary user, coaching suggestions were definitely adequate and motivating for both the primary and secondary user: “I like that a person is able to set goals to reach in order to have a normal life and if unable to do it alone – to get help.” 
Sleep coaching was considered very useful for one of the tech savvy primary users, who also reflected that sleep affects the whole day, and a whole chain of things related to health. Others, though, shared that sleep coaching was least useful, because of seniors’ habits and unwillingness to change their routines. They also speculated that it might be a cultural trait: “Perhaps in other countries people live differently and think differently”.
Other primary users appreciated the social coaching suggesting going out, meeting someone, having a walk. They explained that it made them happy and they were always anticipating the coaching suggestions. A secondary user described their primary users waiting for the social coaching with “child-like excitement and anticipation".
In the opinion of care giving organisations, technologies can help with saving time and workload, which, in turn, would help them be more connected to the people in need and be near them in an empathic way through the technology. The SAAM system was found adequate for that purpose, because it monitors and provides statistics on seniors’ activities, which can be a guide to caregivers about senior’s needs. Appreciated functionalities were those within the social activity, like creating events and inviting people to join. On several occasions, it was mentioned that SAAM has the capacity to provide some level of security, calmness, and feeling of being cared for.
Another group of participants thought no technology could facilitate them (caregivers). This statement was made with the explanation that they have legacy procedures and work plan. This might be a takeaway that to use SAAM in institutional settings, like a care giving organisation, there should be some change management plan before SAAM or similar systems could become a mainstream tool in the organisation.
A useful comment made was that privacy and security are of great importance, because seniors in Bulgaria are suspicious: “… the “Big Brother” feeling.”; “… seniors are worried about the system security, i.e. if someone steals their phone they may steal and misuse their data.” This leads to the conclusion that to overcome suspicion, there should be a simple and clear, yet comprehensive description of what such systems do in terms of monitoring. Additionally, a trusted person – a family member, friend, or a caregiver – is best to present this description to the senior. As a disadvantage, participants exposed that the audio coaching cannot be replayed and that some participant did not want to call for help, when they did not know what exactly to do, in order “not to be a burden” for the staff. With regard to ideas for improvement, some suggested to have a diary with statistics of all the activities, to make sensors as small as possible, and to support people in making their own decisions, to make SAAM more interactive and able to build strong community.
According to the participants, the main goal of a system like SAAM should be to motivate / stimulate persons to actually meet live, because the most important thing for older people is to have psychological support and a feeling of belonging to a strong community. As far as the future is concerned, quite a few participants suggested integration of SAAM with / into a telecare / telemedicine system, and general practitioners’ practices. They also suggested for SAAM costs to be covered by the healthcare or social assistance systems, among others.

5. CONCLUSION AND ACKNOWLEDGEMENT
Project SAAM was an ambitious project, which attempted to create a multimodal system that caters to the everyday needs of senior European citizens related to active and healthy ageing employing state-of-the-art smart technologies.
The SAAM system was created applying a user-centred design methodology. For the short period of time in which Bulgarian seniors were exposed to the smart technologies in the SAAM ecosystem, it became evident that a few minutes of instructions could sometimes suffice to spark seniors’ curiosity about what new technologies have to offer.
The conclusions from its real-world testing within the SAAM project lifetime – overall and specifically in view of technology use among Bulgarian senior users – raise some interesting questions. For example, to what extent is SAAM’s coaching effect sustainable and seniors’ interest in new technologies long-lasting? How would a system like SAAM adapt to or, in turn, change legacy systems in the healthcare and social service sectors, if introduced? What would be the large-scale smart technology uptake among Bulgarian seniors, in particular among those who are underserved and technologically inexperienced?
The partners in the SAAM consortium had the opportunity to collaborate for almost four years creating this exciting system. This was a mutually enriching and fulfilling experience thanks to our social partners (Bulgarian Red Cross, Caritas Bulgaria, EURAG Austria, URI-SOČA) and technical partners (Scale Focus, Jožef Stefan Institute, Paris Lodron University of Salzburg, University of Edinburgh, Interactive Wear). The SAAM project received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement no. 769661.
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Change in selected quality of life domains - Bulgaria (N=27)
Psychological and emotional well-being	negative	neutral	positive	13	6	8	Independence, control over life, freedom	negative	neutral	positive	18	1	8	Social relationships/leisure and social activities	negative	neutral	positive	6	2	19	



Changes in LSNS-R results
Negative change	
Change in LSNS-R	Change in LSNS-R Friends	Change in LSNS-R Family	8	9	10	No change	
Change in LSNS-R	Change in LSNS-R Friends	Change in LSNS-R Family	4	3	4	Positive change	
Change in LSNS-R	Change in LSNS-R Friends	Change in LSNS-R Family	14	14	12	



Qualitative change in social life – per topic
POSITIVE	Social relationships	Reasons for social interactions and confidence in social contacts	Goals in social life	0.28000000000000008	0.16	0.4230769230769244	NO CHANGE	Social relationships	Reasons for social interactions and confidence in social contacts	Goals in social life	0.48000000000000032	0.8	0.46153846153846267	NEGATIVE	Social relationships	Reasons for social interactions and confidence in social contacts	Goals in social life	0.24000000000000021	4.0000000000000022E-2	0.11538461538461539	
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Tech-country

						$q27a_all*group Crosstabulation

										Bulgaria

						landline phone				53%

						mobile phone				79%

						smartphone				9%

						PC				33%

						tablet computer				10%

						radio				61%

						TV				100%

						health monitor				78%

						activity tracker				2%

						smart watch				0%

						Facebook				21%

						Skype, Viber, WhatsApp, etc.				24%

						Internet				35%

						Email				22%



Bulgaria	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype, Viber, WhatsApp, etc.	Internet	Email	0.53475935828877008	0.79144385026737962	9.0909090909090912E-2	0.33155080213903743	0.10160427807486631	0.60962566844919786	1	0.77540106951871668	2.1390374331550804E-2	0	0.20855614973262032	0.23529411764705885	0.35294117647058826	0.22459893048128343	Bulgaria	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype, Viber, WhatsApp, etc.	Internet	Email	0.53475935828877008	0.79144385026737962	9.0909090909090912E-2	0.33155080213903743	0.10160427807486631	0.60962566844919786	1	0.77540106951871668	2.1390374331550804E-2	0	0.20855614973262032	0.23529411764705885	0.35294117647058826	0.22459893048128343	Bulgaria	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype, Viber, WhatsApp, etc.	Internet	Email	0.53475935828877008	0.79144385026737962	9.0909090909090912E-2	0.33155080213903743	0.10160427807486631	0.60962566844919786	1	0.77540106951871668	2.1390374331550804E-2	0	0.20855614973262032	0.23529411764705885	0.35294117647058826	0.22459893048128343	

Tech-gender

				$q27a_all*group Crosstabulation

								Male		Female

				landline phone				68%		59%

				mobile phone				55%		62%

				smartphone				55%		39%

				PC				76%		60%

				tablet computer				37%		23%

				radio				95%		76%

				TV				94%		98%

				health monitor				71%		74%

				activity tracker				15%		9%

				smart watch				7%		3%

				Facebook				30%		29%

				Skype / Viber / WhatsApp / Messenger				53%		47%

				Internet				74%		63%

				Email				71%		55%



Male	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype / Viber / WhatsApp / Messenger	Internet	Email	0.68421052631578949	0.54736842105263162	0.55263157894736847	0.75789473684210518	0.37368421052631584	0.94736842105263164	0.94210526315789478	0.70526315789473681	0.14736842105263157	7.3684210526315783E-2	0.3	0.53157894736842104	0.73684210526315796	0.71052631578947367	Female	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype / Viber / WhatsApp / Messenger	Internet	Email	0.5901639344262295	0.62295081967213117	0.39016393442622949	0.6	0.2262295081967213	0.75737704918032789	0.9770491803278688	0.74098360655737705	8.5245901639344271E-2	2.9508196721311476E-2	0.28524590163934427	0.46885245901639344	0.6262295081967213	0.5540983606557377	

Male	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype / Viber / WhatsApp / Messenger	Internet	Email	0.68421052631578949	0.54736842105263162	0.55263157894736847	0.75789473684210518	0.37368421052631584	0.94736842105263164	0.94210526315789478	0.70526315789473681	0.14736842105263157	7.3684210526315783E-2	0.3	0.53157894736842104	0.73684210526315796	0.71052631578947367	Female	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype / Viber / WhatsApp / Messenger	Internet	Email	0.5901639344262295	0.62295081967213117	0.39016393442622949	0.6	0.2262295081967213	0.75737704918032789	0.9770491803278688	0.74098360655737705	8.5245901639344271E-2	2.9508196721311476E-2	0.28524590163934427	0.46885245901639344	0.6262295081967213	0.5540983606557377	

Chronic-gender

				$q17all*Q2 Crosstabulation

						Male		Female

				I haven't chronic issues		20%		17%

				Amputation		27%		6%

				Arthritis		12%		26%

				Diabetes		26%		18%

				Chronic kidney disease		8%		9%

				Obstructive lung disease		7%		5%

				High blood pressure		49%		60%

				High cholesterol		20%		17%

				Coronary heart disease		13%		8%

				Heart failure		12%		13%

				Heart attack		10%		1%

				Stroke		6%		6%

				Depression		6%		6%

				Alzheimer’s Disease or dementia		1%		0%

				Other		6%		11%



Male	I haven't chronic issues	Amputation	Arthritis	Diabetes	Chronic kidney disease	Obstructive lung disease	High blood pressure	High cholesterol	Coronary heart disease	Heart failure	Heart attack	Stroke	Depression	Alzheimer’s Disease or dementia	Other	0.20320855614973263	0.26737967914438504	0.11764705882352942	0.2566844919786096	8.0213903743315509E-2	6.9518716577540107E-2	0.49197860962566842	0.20320855614973263	0.1283422459893048	0.11764705882352942	0.10160427807486631	6.4171122994652399E-2	5.8823529411764712E-2	1.0695187165775402E-2	5.8823529411764712E-2	Female	I haven't chronic issues	Amputation	Arthritis	Diabetes	Chronic kidney disease	Obstructive lung disease	High blood pressure	High cholesterol	Coronary heart disease	Heart failure	Heart attack	Stroke	Depression	Alzheimer’s Disease or dementia	Other	0.1678082191780822	5.8219178082191778E-2	0.25684931506849312	0.1815068493150685	8.5616438356164379E-2	5.4794520547945202E-2	0.59589041095890405	0.17465753424657535	7.5342465753424653E-2	0.12671232876712329	6.8493150684931503E-3	6.1643835616438353E-2	6.1643835616438353E-2	3.4246575342465752E-3	0.11301369863013699	Male	I haven't chronic issues	Amputation	Arthritis	Diabetes	Chronic kidney disease	Obstructive lung disease	High blood pressure	High cholesterol	Coronary heart disease	Heart failure	Heart attack	Stroke	Depression	Alzheimer’s Disease or dementia	Other	0.20320855614973263	0.26737967914438504	0.11764705882352942	0.2566844919786096	8.0213903743315509E-2	6.9518716577540107E-2	0.49197860962566842	0.20320855614973263	0.1283422459893048	0.11764705882352942	0.10160427807486631	6.4171122994652399E-2	5.8823529411764712E-2	1.0695187165775402E-2	5.8823529411764712E-2	Female	I haven't chronic issues	Amputation	Arthritis	Diabetes	Chronic kidney disease	Obstructive lung disease	High blood pressure	High cholesterol	Coronary heart disease	Heart failure	Heart attack	Stroke	Depression	Alzheimer’s Disease or dementia	Other	0.1678082191780822	5.8219178082191778E-2	0.25684931506849312	0.1815068493150685	8.5616438356164379E-2	5.4794520547945202E-2	0.59589041095890405	0.17465753424657535	7.5342465753424653E-2	0.12671232876712329	6.8493150684931503E-3	6.1643835616438353E-2	6.1643835616438353E-2	3.4246575342465752E-3	0.11301369863013699	
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BRC	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype, Viber, WhatsApp, etc.	Internet	Email	0.609375	0.8828125	0.1171875	0.4375	0.125	0.6328125	1	0.8515625	3.125E-2	0	0.28125	0.3046875	0.4609375	0.3046875	CARITAS	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype, Viber, WhatsApp, etc.	Internet	Email	0.3728813559322034	0.59322033898305082	3.3898305084745763E-2	0.10169491525423728	5.084745762711864E-2	0.55932203389830504	1	0.61016949152542377	0	0	5.084745762711864E-2	8.4745762711864417E-2	0.11864406779661017	5.084745762711864E-2	

Tech-Org

								$q27a_all*group Crosstabulation

												BRC		CARITAS

								landline phone				61%		37%

								mobile phone				88%		59%

								smartphone				12%		3%

								PC				44%		10%

								tablet computer				13%		5%

								radio				63%		56%

								TV				100%		100%

								health monitor				85%		61%

								activity tracker				3%		0%

								smart watch				0%		0%

								Facebook				28%		5%

								Skype, Viber, WhatsApp, etc.				30%		8%

								Internet				46%		12%

								Email				30%		5%



BRC	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype, Viber, WhatsApp, etc.	Internet	Email	0.609375	0.8828125	0.1171875	0.4375	0.125	0.6328125	1	0.8515625	3.125E-2	0	0.28125	0.3046875	0.4609375	0.3046875	CARITAS	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype, Viber, WhatsApp, etc.	Internet	Email	0.3728813559322034	0.59322033898305082	3.3898305084745763E-2	0.10169491525423728	5.084745762711864E-2	0.55932203389830504	1	0.61016949152542377	0	0	5.084745762711864E-2	8.4745762711864417E-2	0.11864406779661017	5.084745762711864E-2	BRC	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype, Viber, WhatsApp, etc.	Internet	Email	0.609375	0.8828125	0.1171875	0.4375	0.125	0.6328125	1	0.8515625	3.125E-2	0	0.28125	0.3046875	0.4609375	0.3046875	CARITAS	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype, Viber, WhatsApp, etc.	Internet	Email	0.3728813559322034	0.59322033898305082	3.3898305084745763E-2	0.10169491525423728	5.084745762711864E-2	0.55932203389830504	1	0.61016949152542377	0	0	5.084745762711864E-2	8.4745762711864417E-2	0.11864406779661017	5.084745762711864E-2	

BRC	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype, Viber, WhatsApp, etc.	Internet	Email	0.609375	0.8828125	0.1171875	0.4375	0.125	0.6328125	1	0.8515625	3.125E-2	0	0.28125	0.3046875	0.4609375	0.3046875	CARITAS	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype, Viber, WhatsApp, etc.	Internet	Email	0.3728813559322034	0.59322033898305082	3.3898305084745763E-2	0.10169491525423728	5.084745762711864E-2	0.55932203389830504	1	0.61016949152542377	0	0	5.084745762711864E-2	8.4745762711864417E-2	0.11864406779661017	5.084745762711864E-2	BRC	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype, Viber, WhatsApp, etc.	Internet	Email	0.609375	0.8828125	0.1171875	0.4375	0.125	0.6328125	1	0.8515625	3.125E-2	0	0.28125	0.3046875	0.4609375	0.3046875	CARITAS	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype, Viber, WhatsApp, etc.	Internet	Email	0.3728813559322034	0.59322033898305082	3.3898305084745763E-2	0.10169491525423728	5.084745762711864E-2	0.55932203389830504	1	0.61016949152542377	0	0	5.084745762711864E-2	8.4745762711864417E-2	0.11864406779661017	5.084745762711864E-2	

Tech-age

						$q27a_all*group Crosstabulation

										40-65 		66-70		71-80		more than 80

						landline phone				52%		58%		70%		74%

						mobile phone				54%		55%		63%		67%

						smartphone				63%		53%		37%		7%

						PC				91%		74%		56%		12%

						tablet computer				42%		31%		23%		5%

						radio				88%		82%		80%		86%

						TV				95%		97%		97%		98%

						health monitor				69%		75%		76%		65%

						activity tracker				19%		10%		6%		9%

						smart watch				8%		2%		4%		7%

						Facebook				49%		31%		19%		7%

						Skype / Viber / WhatsApp / Messenger				70%		53%		41%		9%

						Internet				89%		72%		59%		21%

						Email				85%		68%		52%		12%



landline phone	40-65 	66-70	71-80	more than 80	0.51908396946564883	0.58461538461538465	0.7021276595744681	0.7441860465116279	mobile phone	40-65 	66-70	71-80	more than 80	0.5419847328244275	0.55384615384615388	0.63297872340425532	0.67441860465116277	smartphone	40-65 	66-70	71-80	more than 80	0.62595419847328249	0.53076923076923077	0.36702127659574463	6.9767441860465115E-2	PC	40-65 	66-70	71-80	more than 80	0.90839694656488545	0.73846153846153839	0.56382978723404253	0.11627906976744186	tablet computer	40-65 	66-70	71-80	more than 80	0.41984732824427484	0.30769230769230771	0.22872340425531912	4.6511627906976744E-2	radio	40-65 	66-70	71-80	more than 80	0.87786259541984735	0.82307692307692304	0.80319148936170204	0.86046511627906985	TV	40-65 	66-70	71-80	more than 80	0.94656488549618312	0.96923076923076923	0.96808510638297873	0.9767441860465117	health monitor	40-65 	66-70	71-80	more than 80	0.68702290076335881	0.74615384615384617	0.76063829787234039	0.65116279069767447	activity tracker	40-65 	66-70	71-80	more than 80	0.19083969465648856	0.1	6.3829787234042548E-2	9.3023255813953487E-2	smart watch	40-65 	66-70	71-80	more than 80	7.6335877862595422E-2	2.3076923076923075E-2	3.7234042553191488E-2	6.9767441860465115E-2	Facebook	40-65 	66-70	71-80	more than 80	0.48854961832061072	0.30769230769230771	0.18617021276595744	6.9767441860465115E-2	Skype / Viber / WhatsApp / Messenger	40-65 	66-70	71-80	more than 80	0.70229007633587781	0.53076923076923077	0.40957446808510639	9.3023255813953487E-2	Internet	40-65 	66-70	71-80	more than 80	0.8854961832061069	0.72307692307692306	0.59042553191489366	0.20930232558139536	Email	40-65 	66-70	71-80	more than 80	0.84732824427480924	0.67692307692307696	0.52127659574468088	0.11627906976744186	40-65 	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype / Viber / WhatsApp / Messenger	Internet	Email	0.51908396946564883	0.5419847328244275	0.62595419847328249	0.90839694656488545	0.41984732824427484	0.87786259541984735	0.94656488549618312	0.68702290076335881	0.19083969465648856	7.6335877862595422E-2	0.48854961832061072	0.70229007633587781	0.8854961832061069	0.84732824427480924	66-70	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype / Viber / WhatsApp / Messenger	Internet	Email	0.58461538461538465	0.55384615384615388	0.53076923076923077	0.73846153846153839	0.30769230769230771	0.82307692307692304	0.96923076923076923	0.74615384615384617	0.1	2.3076923076923075E-2	0.30769230769230771	0.53076923076923077	0.72307692307692306	0.67692307692307696	71-80	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype / Viber / WhatsApp / Messenger	Internet	Email	0.7021276595744681	0.63297872340425532	0.36702127659574463	0.56382978723404253	0.22872340425531912	0.80319148936170204	0.96808510638297873	0.76063829787234039	6.3829787234042548E-2	3.7234042553191488E-2	0.18617021276595744	0.40957446808510639	0.59042553191489366	0.52127659574468088	more than 80	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype / Viber / WhatsApp / Messenger	Internet	Email	0.7441860465116279	0.67441860465116277	6.9767441860465115E-2	0.11627906976744186	4.6511627906976744E-2	0.86046511627906985	0.9767441860465117	0.65116279069767447	9.3023255813953487E-2	6.9767441860465115E-2	6.9767441860465115E-2	9.3023255813953487E-2	0.20930232558139536	0.11627906976744186	40-65 	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype / Viber / WhatsApp / Messenger	Internet	Email	0.51908396946564883	0.5419847328244275	0.62595419847328249	0.90839694656488545	0.41984732824427484	0.87786259541984735	0.94656488549618312	0.68702290076335881	0.19083969465648856	7.6335877862595422E-2	0.48854961832061072	0.70229007633587781	0.8854961832061069	0.84732824427480924	66-70	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype / Viber / WhatsApp / Messenger	Internet	Email	0.58461538461538465	0.55384615384615388	0.53076923076923077	0.73846153846153839	0.30769230769230771	0.82307692307692304	0.96923076923076923	0.74615384615384617	0.1	2.3076923076923075E-2	0.30769230769230771	0.53076923076923077	0.72307692307692306	0.67692307692307696	71-80	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype / Viber / WhatsApp / Messenger	Internet	Email	0.7021276595744681	0.63297872340425532	0.36702127659574463	0.56382978723404253	0.22872340425531912	0.80319148936170204	0.96808510638297873	0.76063829787234039	6.3829787234042548E-2	3.7234042553191488E-2	0.18617021276595744	0.40957446808510639	0.59042553191489366	0.52127659574468088	more than 80	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype / Viber / WhatsApp / Messenger	Internet	Email	0.7441860465116279	0.67441860465116277	6.9767441860465115E-2	0.11627906976744186	4.6511627906976744E-2	0.86046511627906985	0.9767441860465117	0.65116279069767447	9.3023255813953487E-2	6.9767441860465115E-2	6.9767441860465115E-2	9.3023255813953487E-2	0.20930232558139536	0.11627906976744186	

Tech-country

						$q27a_all*group Crosstabulation

										Bulgaria

						landline phone				53%

						mobile phone				79%

						smartphone				9%

						PC				33%

						tablet computer				10%

						radio				61%

						TV				100%

						health monitor				78%

						activity tracker				2%

						smart watch				0%

						Facebook				21%

						Skype, Viber, WhatsApp, etc.				24%

						Internet				35%

						Email				22%



Bulgaria	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype, Viber, WhatsApp, etc.	Internet	Email	0.53475935828877008	0.79144385026737962	9.0909090909090912E-2	0.33155080213903743	0.10160427807486631	0.60962566844919786	1	0.77540106951871668	2.1390374331550804E-2	0	0.20855614973262032	0.23529411764705885	0.35294117647058826	0.22459893048128343	Bulgaria	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype, Viber, WhatsApp, etc.	Internet	Email	0.53475935828877008	0.79144385026737962	9.0909090909090912E-2	0.33155080213903743	0.10160427807486631	0.60962566844919786	1	0.77540106951871668	2.1390374331550804E-2	0	0.20855614973262032	0.23529411764705885	0.35294117647058826	0.22459893048128343	Bulgaria	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype, Viber, WhatsApp, etc.	Internet	Email	0.53475935828877008	0.79144385026737962	9.0909090909090912E-2	0.33155080213903743	0.10160427807486631	0.60962566844919786	1	0.77540106951871668	2.1390374331550804E-2	0	0.20855614973262032	0.23529411764705885	0.35294117647058826	0.22459893048128343	

Tech-gender

				$q27a_all*group Crosstabulation

								Male		Female

				landline phone				68%		59%

				mobile phone				55%		62%

				smartphone				55%		39%

				PC				76%		60%

				tablet computer				37%		23%

				radio				95%		76%

				TV				94%		98%

				health monitor				71%		74%

				activity tracker				15%		9%

				smart watch				7%		3%

				Facebook				30%		29%

				Skype / Viber / WhatsApp / Messenger				53%		47%

				Internet				74%		63%

				Email				71%		55%



Male	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype / Viber / WhatsApp / Messenger	Internet	Email	0.68421052631578949	0.54736842105263162	0.55263157894736847	0.75789473684210518	0.37368421052631584	0.94736842105263164	0.94210526315789478	0.70526315789473681	0.14736842105263157	7.3684210526315783E-2	0.3	0.53157894736842104	0.73684210526315796	0.71052631578947367	Female	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype / Viber / WhatsApp / Messenger	Internet	Email	0.5901639344262295	0.62295081967213117	0.39016393442622949	0.6	0.2262295081967213	0.75737704918032789	0.9770491803278688	0.74098360655737705	8.5245901639344271E-2	2.9508196721311476E-2	0.28524590163934427	0.46885245901639344	0.6262295081967213	0.5540983606557377	

Male	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype / Viber / WhatsApp / Messenger	Internet	Email	0.68421052631578949	0.54736842105263162	0.55263157894736847	0.75789473684210518	0.37368421052631584	0.94736842105263164	0.94210526315789478	0.70526315789473681	0.14736842105263157	7.3684210526315783E-2	0.3	0.53157894736842104	0.73684210526315796	0.71052631578947367	Female	landline phone	mobile phone	smartphone	PC	tablet computer	radio	TV	health monitor	activity tracker	smart watch	Facebook	Skype / Viber / WhatsApp / Messenger	Internet	Email	0.5901639344262295	0.62295081967213117	0.39016393442622949	0.6	0.2262295081967213	0.75737704918032789	0.9770491803278688	0.74098360655737705	8.5245901639344271E-2	2.9508196721311476E-2	0.28524590163934427	0.46885245901639344	0.6262295081967213	0.5540983606557377	

Chronic-gender

				$q17all*Q2 Crosstabulation

						Male		Female

				I haven't chronic issues		20%		17%

				Amputation		27%		6%

				Arthritis		12%		26%

				Diabetes		26%		18%

				Chronic kidney disease		8%		9%

				Obstructive lung disease		7%		5%

				High blood pressure		49%		60%

				High cholesterol		20%		17%

				Coronary heart disease		13%		8%

				Heart failure		12%		13%

				Heart attack		10%		1%

				Stroke		6%		6%

				Depression		6%		6%

				Alzheimer’s Disease or dementia		1%		0%

				Other		6%		11%



Male	I haven't chronic issues	Amputation	Arthritis	Diabetes	Chronic kidney disease	Obstructive lung disease	High blood pressure	High cholesterol	Coronary heart disease	Heart failure	Heart attack	Stroke	Depression	Alzheimer’s Disease or dementia	Other	0.20320855614973263	0.26737967914438504	0.11764705882352942	0.2566844919786096	8.0213903743315509E-2	6.9518716577540107E-2	0.49197860962566842	0.20320855614973263	0.1283422459893048	0.11764705882352942	0.10160427807486631	6.4171122994652399E-2	5.8823529411764712E-2	1.0695187165775402E-2	5.8823529411764712E-2	Female	I haven't chronic issues	Amputation	Arthritis	Diabetes	Chronic kidney disease	Obstructive lung disease	High blood pressure	High cholesterol	Coronary heart disease	Heart failure	Heart attack	Stroke	Depression	Alzheimer’s Disease or dementia	Other	0.1678082191780822	5.8219178082191778E-2	0.25684931506849312	0.1815068493150685	8.5616438356164379E-2	5.4794520547945202E-2	0.59589041095890405	0.17465753424657535	7.5342465753424653E-2	0.12671232876712329	6.8493150684931503E-3	6.1643835616438353E-2	6.1643835616438353E-2	3.4246575342465752E-3	0.11301369863013699	Male	I haven't chronic issues	Amputation	Arthritis	Diabetes	Chronic kidney disease	Obstructive lung disease	High blood pressure	High cholesterol	Coronary heart disease	Heart failure	Heart attack	Stroke	Depression	Alzheimer’s Disease or dementia	Other	0.20320855614973263	0.26737967914438504	0.11764705882352942	0.2566844919786096	8.0213903743315509E-2	6.9518716577540107E-2	0.49197860962566842	0.20320855614973263	0.1283422459893048	0.11764705882352942	0.10160427807486631	6.4171122994652399E-2	5.8823529411764712E-2	1.0695187165775402E-2	5.8823529411764712E-2	Female	I haven't chronic issues	Amputation	Arthritis	Diabetes	Chronic kidney disease	Obstructive lung disease	High blood pressure	High cholesterol	Coronary heart disease	Heart failure	Heart attack	Stroke	Depression	Alzheimer’s Disease or dementia	Other	0.1678082191780822	5.8219178082191778E-2	0.25684931506849312	0.1815068493150685	8.5616438356164379E-2	5.4794520547945202E-2	0.59589041095890405	0.17465753424657535	7.5342465753424653E-2	0.12671232876712329	6.8493150684931503E-3	6.1643835616438353E-2	6.1643835616438353E-2	3.4246575342465752E-3	0.11301369863013699	
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Technology is my friend

I enjoy learning new technologies and hearing about new technologies

People expect me to know about technology and I don’t want to let them down

I usually succeed in learning technology

I relate well to technology and machines

I am comfortable learning new technology

I know how to deal with technological malfunctions or problems

Solving a technical problem seems like fun challenge 

I find technology easy to learn

I feel as up-to-date on technology as my peers

Agree Neutral Disagree


Microsoft_Excel_Worksheet3.xlsx
Chart1



Disagree	Technology is my friend	I enjoy learning new technologies and hearing about new technologies	People expect me to know about technology and I don’t want to let them down	I usually succeed in learning technology	I relate well to technology and machines	I am comfortable learning new technology	I know how to deal with technological malfunctions or problems	Solving a technical problem seems like fun challenge 	I find technology easy to learn	I feel as up-to-date on technology as my peers	0.48199999999999998	0.47599999999999998	0.44900000000000001	0.48899999999999999	0.54299999999999993	0.57899999999999996	0.71899999999999997	0.68500000000000005	0.63300000000000001	0.5	Neutral	Technology is my friend	I enjoy learning new technologies and hearing about new technologies	People expect me to know about technology and I don’t want to let them down	I usually succeed in learning technology	I relate well to technology and machines	I am comfortable learning new technology	I know how to deal with technological malfunctions or problems	Solving a technical problem seems like fun challenge 	I find technology easy to learn	I feel as up-to-date on technology as my peers	0.182	0.155	0.187	0.24199999999999999	0.19900000000000001	0.16200000000000001	0.17799999999999999	0.17899999999999999	0.16800000000000001	0.187	Agree	Technology is my friend	I enjoy learning new technologies and hearing about new technologies	People expect me to know about technology and I don’t want to let them down	I usually succeed in learning technology	I relate well to technology and machines	I am comfortable learning new technology	I know how to deal with technological malfunctions or problems	Solving a technical problem seems like fun challenge 	I find technology easy to learn	I feel as up-to-date on technology as my peers	0.33699999999999997	0.36899999999999999	0.36299999999999999	0.26900000000000002	0.25800000000000001	0.26	0.10199999999999999	0.13600000000000001	0.2	0.313	





Sheet1

				Strongly disagree		Disagree		Neutral		Agree		Strongly agree

		Technology is my friend		25.7%		22.5%		18.2%		24.6%		9.1%

		I enjoy learning new technologies and hearing about new technologies		26.2%		21.4%		15.5%		28.9%		8.0%

		People expect me to know about technology and I don’t want to let them down		25.1%		19.8%		18.7%		29.9%		6.4%

		I usually succeed in learning technology		25.8%		23.1%		24.2%		21.5%		5.4%

		I relate well to technology and machines		25.8%		28.5%		19.9%		22.0%		3.8%

		I am comfortable learning new technology		26.5%		31.4%		16.2%		22.2%		3.8%

		I know how to deal with technological malfunctions or problems		35.1%		36.8%		17.8%		8.6%		1.6%

		Solving a technical problem seems like fun challenge 		36.4%		32.1%		17.9%		9.8%		3.8%

		I find technology easy to learn		31.9%		31.4%		16.8%		15.7%		4.3%

		I feel as up-to-date on technology as my peers		26.9%		23.1%		18.7%		24.7%		6.6%





















Strongly disagree	Technology is my friend	I enjoy learning new technologies and hearing about new technologies	People expect me to know about technology and I don’t want to let them down	I usually succeed in learning technology	I relate well to technology and machines	I am comfortable learning new technology	I know how to deal with technological malfunctions or problems	Solving a technical problem seems like fun challenge 	I find technology easy to learn	I feel as up-to-date on technology as my peers	0.25700000000000001	0.26200000000000001	0.251	0.25800000000000001	0.25800000000000001	0.26500000000000001	0.35099999999999998	0.36399999999999999	0.31900000000000001	0.26900000000000002	Disagree	Technology is my friend	I enjoy learning new technologies and hearing about new technologies	People expect me to know about technology and I don’t want to let them down	I usually succeed in learning technology	I relate well to technology and machines	I am comfortable learning new technology	I know how to deal with technological malfunctions or problems	Solving a technical problem seems like fun challenge 	I find technology easy to learn	I feel as up-to-date on technology as my peers	0.22500000000000001	0.214	0.19800000000000001	0.23100000000000001	0.28499999999999998	0.314	0.36799999999999999	0.32100000000000001	0.314	0.23100000000000001	Neutral	Technology is my friend	I enjoy learning new technologies and hearing about new technologies	People expect me to know about technology and I don’t want to let them down	I usually succeed in learning technology	I relate well to technology and machines	I am comfortable learning new technology	I know how to deal with technological malfunctions or problems	Solving a technical problem seems like fun challenge 	I find technology easy to learn	I feel as up-to-date on technology as my peers	0.182	0.155	0.187	0.24199999999999999	0.19900000000000001	0.16200000000000001	0.17799999999999999	0.17899999999999999	0.16800000000000001	0.187	Agree	Technology is my friend	I enjoy learning new technologies and hearing about new technologies	People expect me to know about technology and I don’t want to let them down	I usually succeed in learning technology	I relate well to technology and machines	I am comfortable learning new technology	I know how to deal with technological malfunctions or problems	Solving a technical problem seems like fun challenge 	I find technology easy to learn	I feel as up-to-date on technology as my peers	0.246	0.28899999999999998	0.29899999999999999	0.215	0.22	0.222	8.5999999999999993E-2	9.8000000000000004E-2	0.157	0.247	Strongly agree	Technology is my friend	I enjoy learning new technologies and hearing about new technologies	People expect me to know about technology and I don’t want to let them down	I usually succeed in learning technology	I relate well to technology and machines	I am comfortable learning new technology	I know how to deal with technological malfunctions or problems	Solving a technical problem seems like fun challenge 	I find technology easy to learn	I feel as up-to-date on technology as my peers	9.0999999999999998E-2	0.08	6.4000000000000001E-2	5.3999999999999999E-2	3.7999999999999999E-2	3.7999999999999999E-2	1.6E-2	3.7999999999999999E-2	4.2999999999999997E-2	6.6000000000000003E-2	

Sheet2

				Disagree		Neutral		Agree

		Technology is my friend		48.2%		18.2%		33.7%

		I enjoy learning new technologies and hearing about new technologies		47.6%		15.5%		36.9%

		People expect me to know about technology and I don’t want to let them down		44.9%		18.7%		36.3%

		I usually succeed in learning technology		48.9%		24.2%		26.9%

		I relate well to technology and machines		54.3%		19.9%		25.8%

		I am comfortable learning new technology		57.9%		16.2%		26.0%

		I know how to deal with technological malfunctions or problems		71.9%		17.8%		10.2%

		Solving a technical problem seems like fun challenge 		68.5%		17.9%		13.6%

		I find technology easy to learn		63.3%		16.8%		20.0%

		I feel as up-to-date on technology as my peers		50.0%		18.7%		31.3%

















Disagree	Technology is my friend	I enjoy learning new technologies and hearing about new technologies	People expect me to know about technology and I don’t want to let them down	I usually succeed in learning technology	I relate well to technology and machines	I am comfortable learning new technology	I know how to deal with technological malfunctions or problems	Solving a technical problem seems like fun challenge 	I find technology easy to learn	I feel as up-to-date on technology as my peers	0.48199999999999998	0.47599999999999998	0.44900000000000001	0.48899999999999999	0.54299999999999993	0.57899999999999996	0.71899999999999997	0.68500000000000005	0.63300000000000001	0.5	Neutral	Technology is my friend	I enjoy learning new technologies and hearing about new technologies	People expect me to know about technology and I don’t want to let them down	I usually succeed in learning technology	I relate well to technology and machines	I am comfortable learning new technology	I know how to deal with technological malfunctions or problems	Solving a technical problem seems like fun challenge 	I find technology easy to learn	I feel as up-to-date on technology as my peers	0.182	0.155	0.187	0.24199999999999999	0.19900000000000001	0.16200000000000001	0.17799999999999999	0.17899999999999999	0.16800000000000001	0.187	Agree	Technology is my friend	I enjoy learning new technologies and hearing about new technologies	People expect me to know about technology and I don’t want to let them down	I usually succeed in learning technology	I relate well to technology and machines	I am comfortable learning new technology	I know how to deal with technological malfunctions or problems	Solving a technical problem seems like fun challenge 	I find technology easy to learn	I feel as up-to-date on technology as my peers	0.33699999999999997	0.36899999999999999	0.36299999999999999	0.26900000000000002	0.25800000000000001	0.26	0.10199999999999999	0.13600000000000001	0.2	0.313	Disagree	Technology is my friend	I enjoy learning new technologies and hearing about new technologies	People expect me to know about technology and I don’t want to let them down	I usually succeed in learning technology	I relate well to technology and machines	I am comfortable learning new technology	I know how to deal with technological malfunctions or problems	Solving a technical problem seems like fun challenge 	I find technology easy to learn	I feel as up-to-date on technology as my peers	0.48199999999999998	0.47599999999999998	0.44900000000000001	0.48899999999999999	0.54299999999999993	0.57899999999999996	0.71899999999999997	0.68500000000000005	0.63300000000000001	0.5	Neutral	Technology is my friend	I enjoy learning new technologies and hearing about new technologies	People expect me to know about technology and I don’t want to let them down	I usually succeed in learning technology	I relate well to technology and machines	I am comfortable learning new technology	I know how to deal with technological malfunctions or problems	Solving a technical problem seems like fun challenge 	I find technology easy to learn	I feel as up-to-date on technology as my peers	0.182	0.155	0.187	0.24199999999999999	0.19900000000000001	0.16200000000000001	0.17799999999999999	0.17899999999999999	0.16800000000000001	0.187	Agree	Technology is my friend	I enjoy learning new technologies and hearing about new technologies	People expect me to know about technology and I don’t want to let them down	I usually succeed in learning technology	I relate well to technology and machines	I am comfortable learning new technology	I know how to deal with technological malfunctions or problems	Solving a technical problem seems like fun challenge 	I find technology easy to learn	I feel as up-to-date on technology as my peers	0.33699999999999997	0.36899999999999999	0.36299999999999999	0.26900000000000002	0.25800000000000001	0.26	0.10199999999999999	0.13600000000000001	0.2	0.313	
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Caritas personas

I don’t want anything, | want people. I want to have fun and learn new things.

Generally uninterested in any new technology. Finds computers easy to use.

Does not want to own any new devices. Prefers trial and error when he wants to learn something new about technologies
Does not want any monitoring devices because she prefers the contact with Demands support from his telecom provider when he cannot get a trial-and-error
people. solution

To try out new things that will keep her engaged and connected with others. | want to be informed about the world and | want technology to work for me.
Favourite object is mobile phone, because “wherever you are, you can be Curious and trying out new technologies.

reached”.

BRC personas
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