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Abstract. Relatedo the population ageing that most of the countries are witness-
ing, several new challenges emerged in areas such as heb#tbcéal care. Of-
ten, governments and entities does not have human, physicalfi@structural
means available or in sufficient number to support all citizesesls. This trend
requires different approaches to address their related problems. In tt@stcon
several technologies have recently emerged and have beenedxas an im-
portant ally to cope with seniors’ needs. Interactive television (iTV) infrastruc-
ture have a lot of potential to deliver adapted solutions to iIser@itthough it is
essential that such products are designed and developed wit firgm poten-
tial end users. The application aparticipatory design approach is a key factor
to assure high levelsf final products’ adoption. In line with this, the present
paper describes the process of data collection that aimslygsarnhe audio-vis-
ual elements that compoasetof videos that will be transmitted by an iTV plat-
form and that intents to deliver informative contents about socigbalplit ser-
vices to Portuguese elders. The results will provide guidelines fatethelop-
ment of similar products that address older pespieeds.
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1 I ntroduction

Population ageing is an undeniable fact, faced by almost all countries.efalaaf
improvements in living conditions, such as access to better food &mehtsy water
and enhancements in sanitation and health systems, since 1970Ithawsoage age
of death has increased 35 years, with declines in death rates in all gfdhpsage
pyramid [1] Accordingto projections, this tendency will persist and the number of
elderlies will increase dramatically in the medium-term future. Challesugg®ppor-
tunities that come with ageing, both at personal and community levekaaving the
attention of several sectors of society. One example of this is the mdreascern
shown by Governments and civil societies to follow the World Health Organizatio
recommendations to promote healthy and active ageing [2].

The quick evolution and the high volume of technological innovations refated
seniors’ needs that have emerged in the last decades show that this is a dynamic area.
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The huge relevance of this subject is assumed both by the academidwstdahmar-
ket as well as by the European authorities who believe there is greaigbdterthe
development and implementation of a wide range of new technologies. idawdth
disability support and remote support for the elderly are some of the iaredich
technologies can play a key role [3].

One of the pillars that influence the quality of life in advanced age stangksn-
prove the empowerment of older people is reldtethe access to information and
knowledge [4] Increasingly, it is important to build inclusive digital environmehes
promote the ease of digital and social access, so that the elderly can nzaidtaim
prove their quality of life [5]Although, several times, technologies developed did not
consider the needs and expectations of the target population which affeetdbized
benefits and, consequently, the level of older people’s adoption and use of technologies
[6]. To avoid this problem and to transform technolody a real asset for the elderly,
it is important that they become involved from the onset in the protésglding and
developing the products, through the listening of their perceptionexgedtatns

Therefore, the aim of this paper is to present and analyse the data colliletad w
sample of Portuguese seniors with the purpose of defininguttie-gisual elements
that compose the videos to be transmitted by an interactive television (&tOrm,
specifically for the elderly population. In addition to the present introdydtiisarti-
cle is organized in the following sections: section 2 presenting a theoredivaifiork
on the questions of population ageing, the importance of technologiegporssen-
iors’ information needs and the attention that should be taken when building audio-
visual content for this population segment; secti@b8ief description of the +TV4E
academic project; section 4, which illustrates the methodological steps followed to de-
fine the elements that will compose the videos delivered through téE-platform;
section 5, where the obtained results are presented and discussed in defadlsgnd f
section 6 that presents some of the conclusions drawn from thyssstddrientations
for future work in this field.

2 Theoretical Framework

The expected slowdown in population growth in the next 90 ydaesto the reduction
in fertility rates, will increase the number of older people over time. By 2@round
13per cent of the global population are people with 60 years onglith corresponds
to 962 million citizens. By 2030 is expected that this number will inctteakd billion,
reaching nearly 2.1 billion in 2050, and could rise to 3.1 billio21i@0 [7]

Portugal follows this demographic trend an@ expected that this process will be
accentuated. The last report indicates that bet@é&band 2080, the number of peo-
ple with 65 years or ovewill increase from 2,1 to 2,8 million, accompanied by a sig-
nificant reduction in the number of inhabitants in the national territoryn(ft6,3 to
7,5 million people) [8]It is also expected that the highest number of elderly will be
reached around 2040, moment when this growth trend will de@itteough, popula-
tion ageing index will be more than double between 2015 and 20801 4utklderlies
in 2015 reaching 317 older people in 2080 [8].
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To better understand the ageing condejstimportant to refer that this is a natural,
universal, progressive and irreversible process influenced by the interatciiderné
(genetic traits) and external factors (e.g. education, life styles) [B]ological terms
(primary ageing), the human body suffers several physiologidadaatomical deteri-
orations gradually. Structural and functional modifications have signifiogpitca-
tions in the individuals’ functionalities. Delay in reaction time, difficulty to control pos-
ture and balance, loss of fine motor skills, hearing impairmehtetuced visual acuity
are some of the typical functional changes related with the ageing procpsehg<e
changegan influence and limit the individuals’ ability to respond to situations in their
daily lives, endangering the promotion of an active life.

The concepbf “active ageing”, adopted by the World Health Organization, advo-
cates that a longer life must be accompanied by continuous opportunitiealih,
participation and security in order to enhance quality of life (QoL)Q8). is a broad
ranging and complex concept, and at advanced stages of life liginirenced by the
individuals ability to maintain autonomy and independence @@jncerning this, get-
ting proper information may represent a key factor to face daily lstradlenges pro-
moting an autonomous and independent ageing process [11], ceigftie pillar of
participation that determines active ageing. Even if accessing informatioarnomg
the world that surrounds us is often dependent on a proactive atfitingeirndividuals
and, nowadays, often requires minimum levels of digital literacy s¢htanformation
accessed is perceived as a whole. Unfortunately, often times many geapé ac-
complish these criteria, staying away from the information that is passkdnoby
others (e.g. information sources, informal caregivers) andtsosgethey do not un-
derstand the information meaning [1@ne of the possible ways to answer this notori-
ous requirement is through the wfdgechnologies available to most citizens [13].

Today's society is characterized by high levels of information depeedeith the
communication networks playing a key role to fulfil these needs, gtingreconomic
and social development [3]. The emergence of new digital technolog@sasuhe
appearance of personal computers and the Internet, led to a technological mevolutio
that transformed the citizens' experience by easing the access to inforanatienter-
tainment contents [12, 14]

Regarding the older populatisnneeds referred above, it is unquestionable that
providing adequate information helps the elderly to support the datigidn-making
processThere are several information sources to achieve informative contesitgsu
journals, radio, books, magazines, pamphlets, social networks, etdn[a8Hition to
the internet, televisionT{/) has also been one of the great discoveries and agents of
change in societies in the last decades [16]. TV is still in a prominsitiqn as the
preferred information source for the Portuguese elderly [15], whictnfirmed by the
high average of daily television consumption among people witte@Esyr morex
hours and 8 minutes a day watching TV) [17].

Taking benefit of the advances of the technological world, several prothattaim
to support the ageing process, were developed. These products coverangaef
areas such as health, social and informational fields [3, 12]. The combibatiseen
traditional TV with features available via the internet, lead to the development of iTV
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platforms, a technological basis with an enormous potential for the creatiapplird
cation of gerontechnological solutions. The potential of iTV platforms was glread
ognized by the European Commission a decade ago, by providitig @ufities with
the means to make Information Society services accessible to all citizens [t
context, and concerning the informative needs and expectations aomnguese el-
derly [15], is under development an academic project that aims to {greemors info-
inclusion through an iTV platform. Following, more details about +TV4#egt will
be presented

3 +TVA4E Project

The +TV4E project, is a Portuguese action-research project headed byittezdiin

of Aveiro that aims to promote the info-inclusion and improve the @fdRortuguese
seniors through the transmission of video spots with informatiwéent about social
and public serviceg hese videos include an audio track narrating the news content that
is crawled from specific internet sites. This project comes up witi Arplatform,
running in set-top boxes, to enrich the TV viewing experience tiwéhintegration of
high-valued informative contents. The system that supports the platfitiroe devel-
oped in gersonalized way, considering the user’s preferences, needs and expectations

so that only relevant content for the user are sent. The information pregetited
videos is aggregated into seven macro-areas of interest, previously stiilliegperts

in public health and public policies, as well as, with a sample of Portugeeieess
titled Assistance Services of General Interest for Elderly (ASGIE) [15]. These seven
areas are: (1) health care and welfare services; (2) social services; (3) fisamnois;
(4) culture, informal education and entertainment; (5) security servigekoal au-
thority services and (7) transport services.

The video spots delivered through the platform are automatically gedchased on
web news and, regularly, the system verifies if there are new cerderhe infor-
mation sources that feed the platform, generating new informative vifle@chieve
this, an algorithm selects content from different web sources aht$ lawdio-visual
pieces on its own. Technologically, this is one of the differentiatonezié of this pro-
ject. The video spots are then injected into the linear television transmiskitethe
regular TV broadcast is locally paused and resumed after the presentatieniof
formative video. Regardless the maarea of interest information, all videos have a
similar structure and are composed by a set of elements with a defiterdd, follow-
ing presented: (1) intro card with +TV4E logo animation, with a plain cdiack-
ground; (2) card with the logo, and a conforming colour backgtohet identifies the
ASGIE targeted by the video; (3) video with the corresponding title, descrgmidn
background images, specific to the macro-area of informationfgfqgb logo with one

of the ASGIE related background images and (5) another cajeé¢plogo with a plain
colour background). As is noted in the previous description afitide’ flow, there are
several audio-visual elements that compose each video card, specificallyhaton t
identifies each specific ASGIE; specific colour background associated with each
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macro-area of information; background images palette defined to &xBHEAopac-
ity/transparency of images; background music; audio track that natratasws arti-
cle; font size shown as video caption. In addition, there are functional comtpdame
tegrated ito the informative videos, such as: naisa’s speed; video length; reading's
synchronization with transitions between screens and narration spesitjan effects
between screens andws’ interest.

Technological solutions must be adapted to the needs and expectatiodsiséento
promote the technology acceptance [T8is process is even more important when the
target population is the elderlin line with this, is crucial that from the outset of the
product development process, potential end users are involved ttaqagticipative
design approach to crea®aluable product, eagp-use and that fulfilseniors’ needs,
increasing the chances of guaranteeing a comfortable experience [d4].sbme of
the audio-visual and functional elements that will compose the video dglotsred
through the +TVA4E platform will be created with a sample of Portugeesers, sup-
ported by the inputs gathered participatory design approach.

Although is the intention of the +TV4E research team, the complexityslamthess
entailed to the creation process does not allow the development of all the elmments
cerning the inputs from seniors. However, this constraint wgmssed by a test per-
formed with a sample of seniors, in which all elements were presardachggregated
form, described further.

4 M ethodology

The present study was held within the +TMWgiiject’s context and it focuses on the
validation of functional and technical aspects of audio-visual informative wvidem!-
laboration with senior users. These video spots, brought to elderly people’s televisions
through the +TVA4E platform, intends to show new and updated infornfationcred-
ible sources, in order to contribute to the seniors’ independency and autonomy.

Czaja and Sharit (2012) affirm that seniors are willing to adopt andewgséechno-
logical systems, but there are obstacles that interfere with that, including lactest
and knowledge of potential benefits of the technologies, lack of technical 5uqmss,
fear of failing and the complexity of interfaces that are frequently degignd devel-
oped without considering their needs. So, an interactive system ditedtesl senior
population should be designed and developed taking some importzms fexto ac-
count, for it to become a valuable instrument [20]. It is essential that their perepectiv
and needs are well represented in the final product and that ageingspandesge-
related changes are kept in consideration during its development.

Considering this, the present study was conducted through a redeaetbpment
methodology due to its collaborative nature. It was deesl@jth potential users who
tested and evaluated audio-visual solutimn®ach a conclusion, through participative
design sessions adequately organized to validate certain aesthetical and technical ele-
ments of the videos

It was always intended to include seniors in the study whid acmntribute with
their personal inputs about the best and most adequate ways to design tiredinetl
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During the videos’ construction process, this research counted on the collaboration
from two Senior Universities that invited some of their students forateabllection
sessions. The participants were selected by convenience. It is often diffiseikdba
random sample or even a systematic sample and so the research teamdctmacte
universities in Aveiro region, mainly due to localization motives and &wamtee that
the participants would form a solid and consistent sample in every data collsetio
sions, establishingnpathizing with the project. This led the participants to start feeling
familiarized with these sessions’ goals. However, it was considered that a convenience
sampling could suffer biased and cannot be representative of the pdmitation.
Each one of the sessions was aimed to test, discuss and validateisuai@le ments
about the information’s presentation in the videos, registering the gathered opinions
from the seniors for the videos *design. The Senior University of Curia and the Senior
University of Cacia were the two institutions that accepted the invitation to patgicip
in the audio-visual elements definition process of the videos ti@bsmitted through
the +TVAE platform. The involvement of two different institutionsiganteed a greater
number of inputs and a diversity of the sample considering their ditferevironmen-

tal influences.

The present paper focuses on the final design session. The preagsiesns were
focused on validating several elements composing the audio and visoalrgtof the
videos including textual elements, sound elements, iconograptgoénd distinction
for each ASGIE. After testing and validating these aspects the research team returned
to the universities to obtain a final opinion about the most important tasped to
validate the overall result.

All the previous data (text, sound, icons and colours) was gathereéciftcsmo-
ments and relatively far between. So, there came a need to bring, orcahaarb-
tained results and the adjusted solutions to potential users, in order &devtiigin all
together, with a more general point of view. Besides these elementsath also de-
cided to ask seniors about some other audio-visual aspects that were natrgkted
then but revealed to be essential tofthgect’s refining.

In this line, a final focus group session was planned with 8 participamtsthe
Senior University of Cacia, at May 312017. A distance of 3 meters between the tel-
evision(a full HD TV set with 42°*) screen and the participants were assured and the
session was recorded in audio format upon their approval. The elemesdsinettis
moment were: text characters size; speech velocity; music perception; iconielty lev
colour distinction;video’s duration; reading synchronization with transitions and
speed; screen’s transitions; background images; background opacity and the infor-
mation’s interest.

In an initial moment, the participants were shown different videos alreayrated
by the platform, in order to analyse all the elements that theitéanded to work with
the sample in this focus group. After this, each variable establishtatk about was
tested one by one.

Firstly, regarding textual elements, the informative text’s font size was shown at 55
pts which was the size agreed in a previous data collection moment with th@aam
ticipants. After watching the video example, the participants were asked about their
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opinion concerning the difficulty and the effort towards readimgtéixt at the estab-
lished font size. Sound elements were after discussed, specifically masipter and
speech speed. Two video spots from the same ASGIE (Local AytBeritices) were
shown, yet with different duration times (23 seconds and 1 mimaea seconds)
Both videos were narrated by a feminine voice generated by totsgeech tool, as it
was the preferable genre in a previous moment with the senior participaistime,
the participants were asked if the background music caused some kinttesfsdésd

if the speech’s speed was the most adequate. Regarding iconography, an association
exercise was planned, showing to the participants an image whethéysee a list
of all the ASGIE accompanied with the icons set without associated labels, that was
designed based on their previous inputs and opinions (see Fig. 1)

HEALTH CARE AND WELFARE SERVICES

2
SOCIAL SERVICES @
LOGAL AUTHORITY SERVICES . ‘
CULTURE, INFORMAL EDUCATION AND
ENTERTAINMENT Lll

SECURITY SERVICES .

FINANCIAL SERVICES

TRANSPORT SERVICES

Fig. 1. ASGIE’s list with the icons developed

The participants were asked to connect each icon with the correct ASGIExdittise
aimed to assure that the icon design was perceptible and that it would, lte asso-
ciate each symbol to its correspondent area.

To validate the colours associated with each ASGIE, the discussion pracdssia
through the visualization of each introduction bit of the videos, orenbyfrom the
different 7 areas. The introduction of the videos conefsadrief animation, displaying
the platform’s logo transitioning to a coloured background with the ASGIE icon on it,
as explained in Fig. 2.

Fig. 2. Transition screens in the intro moment

The use of colours to distinguish each ASGIE, not only contributesdadéimtity of
each one, but also helps the senior to easily and quickly idergigrttl of informative
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content to expect. The participants were questioned if they would changd toey
colours, if some colour was too strong or distressful, or if sortreeaf were too similar
between them.

These were the elements that were brought previously for testing andemewal-
idated in this final moment. The other aspects that were not tested befereomsid-
ered convenient and relevant to be put to test, as they could still bevadpyo ad-
justed. These variables were the transitioning effects between screeseetien of
background images for each ASGIE and the coloured backgroundyopacit

The interest had on the information was assessed using different scoperitvé
of the defined ASGIE, showing news content created in the past weeltfer two
ASGIE were not had in consideration because their information sourcesavernail-
able (Social Services and Transports). For the Health Care and Welfare macvmarea t
different news articles were shown, presenting different contexts, ongolitisal re-
lated and the other focused on the general-interest.

To evaluate the transition effect between screens, the participants were displayed
with various examples of effects different from the already established ihdhed
videos, both based on vertical and horizontal movements. Afterwards, ticgppats
were asked if they had any suggestion regarding transition effectsotlidt give a
better viewing experience for them or if the transition effect magesignificant dif-
ference for the information comprehension.

For the background images of each ASGIE, the participants were presented with
series of slides. Each slide contained a set of images within the lsametic accom-
panied with the 7 icons. Subsequently, the participants were instruetgsbimate each
set of images with one of the icons, in a similar approach udée essociation exer-
cise for the icons. The image below (Fig. 3) represents an exangp#idé showdto
the participants, in this case, for the Health Care and Welfare Services ASGIE.

Background images

Fig. 3. Slide show of Health Services ASGIE presented

Finally, it was necessary to obtain validation regarding colour opacity frernabk-
ground layered on the image during the informative content exhibitiahid field, it

was presented a slide with a background image beneath a coloured l&ythreet
different transparency levels (5%, 15% and 25%), as shown .id Fidpe participants
were asked to come to an agreement about which level would work best, cogsiderin
the image perception and the reading process.
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MUNICIPIO APELA A PARTICIPACAO
NO EUROPEAN CYCLING CHALLENGE

Pelo segundo ano consecutivo a
Comunidade Intermunicipal (Cl) da

Regiao de Aveiro participa no European
Cycling Challenge (ECC 2017), desafio
ao qual também o Municipio de Aveiro

Fig. 4. Slide with background image with coloured layer

The next section presents and dises#ise results achieved.

5 Results and Discussion

After putting in practice the presented methodology, the following resulte wer
achieved:

1. Font size- Excepting one participant, every other felt comfortable with the font
size used in the title and content of the news, and considered it easily readable.
Confirming the previous results from other data collection moments.

2. Speech speedFrom the videos shawthe participants considered that the longest
one had a lower speech speed than the shortest one, stating tizaitatien of the
shortest was not only fast, but as well hard to undersfiimd is an interesting
observation since both have the same speed. This result may betdedower
speed and bigger difficulty seniors have in processing data whenisruesented
in a short space of time.

3. Music perception- The background music did not cause or seemed to cause any
disturbance on the perception the participants had of the narration ofdheanf
tive content. Being so, this element is properly working as a linlidtier compre-
hending the speech synthesis.

4. Iconicity — In this test, it was clear that every icon was successfully associigted w
its correspondent ASGIE by every participant. It was also noticeable that the pre-
vious data gathered was accurate enough to design icons easily perceivable by s
iors.

5. Colour distinction- The colours used were approved by every participant, which
found them proper for each ASGIE, validating, as well, other momengtatdl-
lection.

6. Video duration- The preferred video was the one having a duration of 1 minute
and 23 seconds. For the participants, because they perceived it as telvingra
paced spesh, this one was more comprehensible and clear, which is one of the
main reasons why they chose it. The videos produced by the Aigdidideo En-
gine (AVE) do not have a time limitation because their duration is dependent on
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the size of the news content it has, though there exists roomgomiements. In
this manner, some more data must be collected in other sessions or aitriegst d
a phase of testing in a domestic environment.

7. Reading synchronization with transition duration - The synchronizeggpects to

the news description text shown according to what is being narrated in iientno

of a transition for another slide. Being verified, in some occasionstarcdelay
between botho narration and the text. For the participants, there was no objection
regarding this subject and it was stated that the moment of transition betwee
screens was easily understandable, having in mind, once againhéaidrtation

and text being presented.

8. Animated screen transitions From the presented transition animations, none

seemed to convince the participants to have some added value for the informativ
audio-visual content.

9. Background images During the tests every image was correctly associated with

its correspondent ASGIE, with the exception of Social Services, where some noto-
rious difficulties were felt in this task, referring that the image avakiguous. For

both Financial Services and Security Services, some feedback was exchanged in
relation to images that could be used. For Financial Services were suggested images
containing elements such as money or graphs related to the stock rmaadkéiy
Security Services more involving cops and less involving certain aspattould

offend the sensibility of some viewers. For instance, one imagyensfor this area

was a black man in handcuffs, which was considered to presumabliplsathe
misinterpretations regarding prejudice against a certain ethnic group, asgteva
dictable.

10.Background opacity- The entire sample chose the transparency level of 15%,

which matches the opacity already in use for the videos beingqaddiu the con-
text of the project.

11. Information interest There was a lack of interest in one of the news article about

Health Services. It was related to a visit from a political entity to a Portuguese Hos
pital that was followed by a political commentary. The participants stated that they
prefer that each ASGIE focuses on the general-interest rather than approaching a
specific context, which in the present study was a political approach to thtb Hea
Care and Welfare Services macro-area.

Although it was difficult to maintain the seniors focused on the dgon, their con-
tribution was important, providing, through their opinion and perspeatdlevant ap-
proaches to improve several aspects of the informative audio-visual cemtgrteral,
the participants shosd very interest on the informative videos, as they complimented

an

d appreciated the informational pertinence of the presented content. Ploidstime

idea that the engine, that is providing informative audio-visual contem|liprepared

to

gather data in several web pages and create, according to each ASGIEythe-i

tive videos.

of

As the AVE is developed in such way allowing to easily change certain gegtas
all the process (such as font size, speech speed, informatiaresobackground
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images and colours, music volume) some simple solutions can leeimadier to ad-
just the videos accordingly to tRenior’s expectations gathered in this focus group.
These adjustments do not reveal major problems in any of the vidgmnoents but
result important to make them suitable for the potential end users.

6 Conclusions and Future Work

As it was understood, iTV platforms have a great potential to spread aiform
amongst the elderly population, which can represent an important allgitmagell.
Developing technological products that have in consideration the potentialesid us
inputs will enhance the possibilities of success of its use. Regdhdisgecific subject
addressed in this work, the moments carried on, were essential to defieatelémt

will be included in the video spots of +TV4Hatform according to seniors’ prefer-

ences. Globally, the presented elements pleased all the participants. It is also high
lighted the importance and the added value of the end users’ participation in the devel-
opment of the iTV platform that, despite their low digital literacy levelsarleffort,

get involved and understand the requested topics.

After several moments of data gathering, this process, being the last-i\t4E
project’s schedule, has revealed a big significance for the validation and evaluation of
numerous components and features of the informative audio-vistaht@ome tested
with the Universities of Cacia and Curia, and others such asikiispnly one of the
Universities. The validation of previdysobtained data allows to identify and closure
new problems as well as making sure that the data being used itthgtw

The trajectory of the +TV4E project is defined by most of the mé&tion obtained
within these moments, where the small elements analysed are allgthetogcting as
an influence for other similar ones and serving as important linkedand result.
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