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Summary

This report details how the accessibility of the system henlevaluated on the rst prototype. The tests
have been based on the user requirements analysis (WP 1headdesibility standards and guidelines.
The users performing the tests have been taken from eadbdation participating in the project: elderly
people at CTU, mild to moderate Alzheimer's disease paiahtNG, persons with acquired brain injury
at HI, and subjects with reduced physical and sensory (diglatring, touch) abilities at SAG.

Results obtained from the tests applied in each settinggeoxaluable information related to sociodemo-
graphical, usability and economical issues, which haver hesed to formulate recommendations to the
technical partners involved in the development of the Frsttotype. and to raise further recommenda-
tions for the development of the Second prototype.
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Chapter 1

Introduction

This report details how the accessibility of the system lesntevaluated on the rst prototype. The tests
have been based on the user requirements analysis (WP 1hewaddesibility standards and guidelines.
The users performing the tests have been taken from eadbdation participating in the project: elderly
people at CTU, mild to moderate Alzheimer's disease paiahtNG, persons with acquired brain injury
at HI, and subjects with reduced physical and sensory (digiatring, touch) abilities at SAG.

Results obtained from the tests applied in each settinggearaluable information related to sociodemo-
graphical, usability and economical issues, which haven hised to formulate recommendations to the
technical partners involved in the development of the Frsitotype. and to raise further recommenda-
tions for the development of the Second prototype.



Chapter 2

Evaluation of First prototype at each test
location

21 CTU

2.1.1 Target audience

The target audience for these tests is represented by twpgrof elderly people, described by two

personas in D1.1 - User requirements report: Blanka and $rngor each of these groups, tests were
conducted separately and in different locations.

The conformance of participants to the personas has beessaskthrough a uni ed project questionnaire,
results of which can be found in the tablesAppendix CHowever, the results of the questionnaire are
not available for some test sessions (as can be seen on tleel nabhes).

2.1.2 Testsetup

For each of our personas, usability tests were conducteiffémetht locations. Participants conforming to
the Arncst persona were hired at the University of the Third Age aedéBts took place at the usability lab
at Czech Technical University. For participants confognia the Blanka persona, tests were conducted
at the elderly recovery center in Motol, Prague.

Audio and video recording has not been used for any of themsesg-or most tests, there have been two
to three test moderators and observers in the same room aviihipant. Remote observing did not occur.
Due to some performance problems with the implementatlom, rst four test sessions were performed
on a laptop computer and the remaining sessions on a UMPCyMiM-400 (See Figurg)a device
between a PDA and a small laptop in size.
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Mivvy UM-400

To comply with the European Committee research regulaimusthe i2zhome ethical board regulations,
as well as Czech Republic law, the participants were prgpefbrmed about their rights, and their par-
ticipation in the study was completely voluntary. An Enfglisanslation of the consent form can be found
in Annex B of the deliverable D8.5. [1]...

2.1.3 Tasks

A common procedure has been used by all project partherss ddmmon procedure consists of the
following sequence of steps:

Introduction of iZzhome and the staff present
Users' questions

Informed consent (signature)

Pre-test interview

Test

Post-test interview

N oo o~ W o

Users' questions

The tasks used for usability testing are described belowile/gbme of these tasks originate in scenarios
(see D1.3) [2]. .., others were added to test interactiondrendetail than as covered in scenarios.

Reminder

Figure 2.1: Initial screen as used for usability testinglibdrnost and Blanka)

Version: November 19, 2008 (draft) Distribution: Interfport
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Figure 2.2: TV Ul as tested in TV related tasks (Astlo

TV tasks

The initial state for the tests on the TV interface was a TV awer-off mode and the remote controller
showing the initial screen.

TV Remote @

I. Channels Volume
(A]

(+]
=) =
| B |

Currently on EILUCOM _DEBSRA,

{ BLUGOM_DEMOK ]

Figure 2.3: The Ul as tested in the TV tasks (Blanka)

Task 1: Turning the TV on
Turn on the TV

Version: November 19, 2008 (draft) Distribution: Interfport
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Task 2: Switching the channel
Switch the TV to your favorite channel

Task 3: Adjusting the volume
Turn the volume down

Task 4: Using basic EPG information integrated with the T¥rusterface
Could you tell what is on the TV right now?

Task 5: Using detailed EPG information (Atoonly)
Could you tell what is on at the "Nova" channel at 12:207?

Task 6: Switching the TV off
Turn the TV off.

Air conditioning tasks

Current Temp 24 °C Current
Chosen Temp [ 28 °C] || Temperature (3~ g°C |
| — Condition m.cloudy
+ Wind 10 km/h
| Press. tendency  steady
e e ——
PR Forecast
- tomorrow (> 5°C
Thursday {# 3°C|
— Friday {3 2°C
Weather {# 8°C
Fair, light wind [I]

Figure 2.4: The Ul as tested in the HVAC tasks (Blanka)

Because we did not have the physical HVAC device, we needsdttthe appropriate initial values. The
initial actual temperature was 20.5 degrees Celsius andhbgsen temperature 26 degrees Celsius. The
temperature in the room in which the tests were performednehsneasured, but it was subjectively

rather high.

Task 1: Changing the temperature
Change the temperature to a value that is more comfortable.

Task 2: Understanding of weather forecast integrated wiXtAG user interface
You plan to go shopping in a short while. What clothes will ymutt on? (Note: This task was included

Version: November 19, 2008 (draft) Distribution: Interfport
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Air Conditioning [:oﬁj Weather

Set timer| | Current D
=] | ) | Temperature {3 8°C |
System is currently On| Condition m.cloudy
Will stop at 17:45 | Wind _ 10km/h
Press. tendency  steady
O I ARG 2 P i R A T PR ST s |
sk 24°C | Forecast ]
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\Weather
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Figure 2.5: The Ul as used in HVAC tasks (ABtp

to test whether the participants are able to nd informatnout the outside weather in the user interface.)
Task 3: Using the weather forecast screen (Atrmanly)

Participants using Arrgi's interface only: What is the weather going to be like toroa?

Task 4: Using the timer (Arrga only)
Set the HVAC to work between 14:00 and 19:00

Alarm & reminder tasks

Upcoming Events [+ )l Set Alarm

Time Title Time Time Date
07:30

=) EE B0
Alarm is Turn ]
[set Atarm | [pondd o) ON OFF
Start Start
oo Over Over

Figure 2.6: The Ul as tested in the reminder tasks (Blanka)

Task 1: Setting an alarm

Version: November 19, 2008 (draft) Distribution: Interfport
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Figure 2.7: Reminder overview and "Set Alarm" screens (Atho

Figure 2.8: Create and edit event screens (&Atho

Agenda () ‘

e e 4 bfezen 2008 »
Jade fasion pojurfstjcTlealsolne
1030 |Meeling with John | “
|| 1400 |oscs appamen EOR
1200 Friday pub mmm
EEEEEE
FEEE R

(Back] [ox ] (Back]

| s 2 |

Figure 2.9: "Agenda" screens (Arsi)

Imagine you need to get up tomorrow morning to meet a docrtHe alarm clock to 6 am.
Task 2: Changing alarm time

Version: November 19, 2008 (draft) Distribution: Interfport
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The doctor called you and changed the appointment time. gghtlre time of the alarm.

Task 3: Setting a reminder
Your favorite TV show is on tomorrow afternoon. Set a remingteyou don't miss it.

2.1.4 Findings and recommendations (per persona)
Findings and Recommendations (Blanka persona)

General and conceptual issues discovered during the itgabgdts are described below. Other issues are
described in the following chapters and are grouped acogtdi the screens/devices they are relevant for.

General and conceptual issues (Blanka persona)

This paragraph describes issues related to interactioiples and used metaphors. These issues have
been encountered in user interfaces of several targets.

1. The home metaphor (in its Czech translation) was gegenatl understood by the participants
corresponding to Blanka's pro le.

Interpretation: This is comprehensible considering thiata purely PC-based metaphor. However,
if this metaphor is used consistently throughout the systém should not be a major obstacle.
Ease-of-use may be more important than ease-of-learndrcéisie.

Recommendation: No changes suggested.
2. The patrticipants often attempted to "hold" a virtual bogtto continuously repeat a function. For

example, they attempted to hold the "volume plus” buttorhentv control to increase the volume
by more than one step.

Recommendation: Investigate the possibility of achietiigin Macromedia Flash and implement
this if possible. This can be done in synchronous/asyndusmanner, but - as the roundtrip time
cannot be guaranteed - we might be facing a problem with leigyd. For example, if the user
holds the volume plus button, with several seconds royméltrie, even after releasing the button,
the XML messages on-the-way may cause the volume to exceefibtable level.

Initial Screen (Blanka persona)
3. The image displayed on the "Choose Device" screen is am alack, but the label says "Calendar"
(in Czech "Kalendar").

Recommendation: Use better image. This problem could heeddiy splitting the functionality
into two task-based devices "Alarm" and "Calendar".

TV (Blanka persona)

4. Volume Up/Down buttons were often confused.

Recommendation: Plus and minus symbols should be used dsksy/on the buttons instead of
arrows. On the other hand, the arrows should probably bearséae "channel plus" and "channel

Version: November 19, 2008 (draft) Distribution: Interfport
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minus" buttons instead of +/- buttons. The reason behirglrdtommendation is that there is an
ordering relation between two volume levels (one volumelléy always higher, lower or equal
to the other), while this is not true for channels (i.e., int possible to say that "BBC World is
more/less than Discovery channel”). In other words, usersised to set "more/less volume", and
"another" channel.

5. The participants had troubles turning the TV off.

Interpretation: This is a somewhat unexpected result gitian the location of the "power off"
button is the same as on most TV controls. However, one desshson is that the symbol is not
descriptive enough and does not connect to Blanka's kngyeled current remote controls. Also,
it is off the layout, thus:

Recommendation: Create a well-descriptive graphic reegithe "power off" button on a stan-
dard TV remote control, align the element better and addagjate spacing.

6. Some participants tapped the channel icon in the statasveinen attempting to change the current
channel.

Interpretation: They expected to be able to change theeachiannel on its icon. This corresponds
to the expectations of elderly people to manipulate infdiomadirectly, oblivious of the difference
between status information and active element.

Recommendation: Make the channel icon an active elemenogems a screen with the channels
available. This screen would allow to directly choose theiréel channel.

HVAC (Blanka persona)

7. The concept of Current vs. Chosen temperature was notumdirstood. Chosen (In Czech
"Cilova") was considered outside temperature by someqiaatits.

Interpretation: When interacting with an A/C device, theuattemperature is typically much less
important for users than the target temperature. Older Ad@cds frequently do not have the
thermometer so elderly user may also be used to reading thal aemperature on a classic ther-
mometer mounted on the wall.

Recommendation: Remove the actual temperature or makech fags prominent as in most cases
it equals the target temperature.

8. The purpose of the thermometer graphic was not very welkrstood.

Interpretation: The symbol itself is not a suf cient sourgkinformation for Blanka, and in this
particular case, the connection of this element to the otilaad chosen temperatures is not clear

Version: November 19, 2008 (draft) Distribution: Interfport
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10.

11.

12.

enough.

Recommendation: Make the graphics bigger, yet less eyfiogt group it with the other temper-
ature elements, or remove it completely.

One participant hit the '+' button once but did not undenst that the action can be invoked repeat-
edly.

Interpretation: The reason for this is unknown. We tend tilebe that the participant did not
clearly understand the given task and its context.

Recommendation: None.

Alarm & reminder (Blanka persona)

Participants expected the alarm to be set as soon asdhéyestime - they did not consider the
necessity to press the "turn on" button.

Interpretation: This is natural given typical previous expnce of an elderly user with alarm de-
vices. There is no need to con rm the previous setting inheiainalogue nor digital alarm devices.

Recommendation: Remove the necessity to con rm the alattingeéby the "Turn On" button.

The purpose of "Record" label on the "Create New Eventest was not understood by the ma-
jority of participants.

Recommendation: Rename "Record" to "Record Memo". Theeaginof recording a memo is
generally not known, but it is something we can expect uselsarn easily.

Some participants complained about the absence ointuimee when setting the alarm.

Recommendation: Add the current time to every alarm scrégso, choose appropriate default
values (probably 00:00 at rst run and previously used vaitier that).

Findings and Recommendations (Arnét persona)
General and conceptual issues (ArBbpersona)

This paragraph describes issues related to interactiogiples and used metaphors. These issues
have been encountered in user interfaces of several targets

Version: November 19, 2008 (draft) Distribution: Interfport
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13.

14.

15.

16.

17.

In many cases, users failed to distinguish elementsdhmyinteract with and static labels, icons
and other passive elements. This occurred in several paitie aiser interface, e.g. in the initial
screen with the icons of devices.

Interpretation: This usability issue is caused by the lackisual indication of active elements.
(This issue was also identi ed in tests of Blanka's Ul).

Recommendation: A solution to this problem is de ning a wd visual framework for all user
interfaces, which should include a visual indication of\agtontrol elements.

Frequently, users had a problem with multitasking. kangple if they had to add a reminder and
actually were controlling the TV, they switched the TV offdaithen started controlling the reminder
instead of keeping the TV running and simply switching tordinder UI.

Interpretation: The team sees this problem as a dif cultyrtderstand and get used to the concept
of having remote controls for several devices in one dewitsers currently do not have a compa-
rable experience with state-of-the-art technology andisheasily get used to this in the context of
a real household, seeing the effect of their action with ti@roller in real life.

Recommendation: None.

Some users returned back home even if they actually @aotgo one step back. Also, this group
of users frequently reported being familiar with this méapfrom internet browsers.

Interpretation: This can hardly be interpreted as an issygagicipants just took another way to
achieve desired results. However, it is a proof that usetgdi used to the "home" concept very
quickly and did understand it.

Recommendation: None.

The HOME icon was claimed to look like an arrow by one pgstint

Recommendation: Change the symbol so that the bottom lifagttser from the boundary of the
button (which should make it somewhat less arrow-like) @ asew graphic.

Initial screen (Arnacst persona)

Some participants complained that the icon (image ofama is not consistent with the function-
ality of the associated target (alarm and reminder). (T$88e has also been identi ed in tests of
Blanka's Ul).

Version: November 19, 2008 (draft) Distribution: Interfport
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18.

19.

20.

21.

Recommendation: Consider a different icon and name or denslividing the reminder Ul into
two separate devices - Alarm Clock and Calendar. This wouldmietter match the users' mental
model.

TV (Arnost persona)

Menu

Wanting to switch the TV channel, after having openedittienenu, users frequently tapped "Pro-
gram" instead of "Watch" (which in the current implemerdatis the right choice).

Interpretation: This nding may have been strongly in uettby wording of the particular task,
which was "Switch the program”. With "program” being the \srd they have heard, participants
naturally used this clue to perform the task, erroneousiytdevards EPG.

Recommendation: Do nothing as this most likely cannot besidened a problem participants
would be facing with real motivation.

The meaning of the IR Remote icon was not clear; some tisaught that it is a cell phone.

Recommendation: Replace by better graphic.

The "Home" icon (In Czech "Domu") in TV menu is redundant.
Recommendation: Remove it.

TV control screen

Some users had trouble nding the off button in order totine TV off. (This issue has also been
identi ed in Blanka's Ul.)

Interpretation: This issue can have several causes. Thédador the button is standard for TV
remote controls. However, the button is not properly spéaad other elements and therefore does
not stand out visually. Also, the image used does not utilizers’ knowledge of standard remote
controls and it is not obvious that it is an active element.aiag proper guidelines for visually
distinguishing these would help.

Recommendation: Emphasize the "off" button visually angl aiglifferent image. Consider relo-
cating the button.

Version: November 19, 2008 (draft) Distribution: Interfport
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22.

23.

24.

25.

26.

Switching to the most recently used channel is uselegmwite channels can only be browsed (nho
direct input of channel number by direct selection of chinne

Recommendation: Remove this button, until we will suppieat switching between channels.

Some users considered the volume icon between the vdluttoms an active element and tried to
tap on the icon to change the volume.

Interpretation: The cause of this is probably the lack ofiailifferentiation of buttons from other
elements.

Recommendation: This problem would probably be solved bgi@d graphic style. In addition,
we can consider omitting the graphic or placing it somewleése.

Most users tried to change the channel by clicking orgattrannel icon.

Interpretation: This behavior con rms the hypothesis ttelterly) users tend to manipulate in-
formation in very straightforward way. They don't undersiahat there are separate elements for
presenting a particular piece of information and elemesrteffanipulating this piece of information.

Recommendation: Use the channel icon for switching the mélamn the future, tapping the chan-
nel icon should open a screen with a list of channels for tlee taspick from.

After they hit the menu button, some users were expettiegnenu to display on the TV screen.

Interpretation: Interesting is that this rarely happenéith Blankas. The reason for this could be
previous experience of Arts with set-top boxes or other, more sophisticated TVshahigh it
makes sense to use the big TV screen to display this infoomatie should be aware of the poten-
tial problems when users will have to divide their attenti@iween the remote TV screen and the
touch screen controller, which does not provide any tatgelback.

Recommendation: Implement the TV menu on the TV.

Volume up/down buttons were often confused. (The samlelgm was identi ed in the tests of
Blanka's TV Ul above.)

Interpretation: We assume that this was caused by imprapetd on these buttons. Even though
"volume up" and "volume down" are used phrases in Englisarsusnental model of volume is
probably closer to "more™ and "less" than "up" and "down".

Version: November 19, 2008 (draft) Distribution: Interfport
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27.

28.

29.

30.

31.

32.

33.

34.

Recommendation: Create a good, well-descriptive symichse use "plus” and "minus” labels
for volume buttons and "up" and "down" labels for channetdns.

Some participants expected the device to turn on rigét dfey chose the device. The extra step -
clicking the "turn on" button - may have been somewhat ssimifor them.

Recommendation: Consider turning on the device as sooreasstr (applies to both Ar8band
Blanka) chooses it and research possible consequencdso{liog the device remotely, what hap-
pens if the user is using the device just to browse EPG infoomaetc...).

The name of the currently watched program has not pravbd very useful.

Recommendation: Should be focused in further developnasitt (currently on” label, add name
of the next program, research attention division betweeri screen and the controller).

The concept of searching information about coming shawvthe device was not understandable
for some participants.

Recommendation: This is a serious issue requiring morataiteand testing.

bug—Line-breaking while the screen is loaded.
EPG screen

The name of the actual channel is not present on the s@elnchannel logo is displayed).
Recommendation: Include the channel name if possible.

No line breaking, part of the text is off the screen.

Recommendation: Either let the user display a separatersevith details about a particular show
or use a collapsible component, which allows to displayeadt in place.

The day the EPG is browsed for is not present on the scatthiough it is important contextual
information.

Recommendation: Given the strong tendency to manipulatedigectly, the date can probably be
used instead of the static label on the button.

Users were wavering when asked to move on to other taskstfre EPG screen. Many chose the
Home button instead of OK.

Version: November 19, 2008 (draft) Distribution: Interfport
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35.

36.

37.

38.

39.

Interpretation: When inquired about their uncertaintgytiheported that OK seemed odd to them,
as they had not made any change to be con rmed.

Recommendation: Replace the OK button with Cancel.

bug—The column titles were in English in the tested Ul, althotigi rest of the Ul was translated
to Czech.

Recommendation: Complete the translation.
HVAC (Arnost persona)

HVAC screen

The weather forecast included in the HVAC screen hasepréw be a problem for users when
searching for weather related information.

Interpretation: We assume that one of reasons for this s@mriwas abundance of temperature re-
lated values on the screen, together with the fact that tkere direct relation between the weather
and the temperature inside. From the follow-up questioadjgipants generally reported that out-

door weather does not seem to be in relation to indoor teriyerso them.

Recommendation: Split the functionality and make the weraftbrecast a separate top-menu item.

The timer seemed to be confusing - users were not sureitsipatrpose is.

Recommendation: Two modes only solution - day/night (aétiwo, indoor/outdoor)

When right-handed users are tapping on the increaseasectemperature buttons, at the same time
they are covering the target temperature with their hanerdherefore do not see the value they
are setting.

Recommendation: Change layout of this screen so that iebest right-handed users, not left-
handed ones.

One user tried to set the target temperature by draghengdinter in the thermometer.

Interpretation: This is an example of how this group of ugersls to manipulate data directly.
Wherever possible, direct manipulation metaphors shoaldsed.
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40.

41.

42.

43.

Recommendation: A common convention for distinguishintyeen active and passive elements
would help here. Also, consider removing the status graphic

Some users do not understand the concept of "moduldtigett a value. There is a time value
and plus/minus buttons. If the time was 9:55, and they wasét®:00, approximately one-half of
users tapped the minus button more than once instead of ti&ngodulo setting and tapping the
plus button once.

Interpretation: This is not a usability aw, as they wouldaoh the desired result only with more
effort. Eventually, when using the device for a long timegngsmay gure out how to save some
effort.

Recommendation: No recommendation.

One participant attempted to tap the "On" and "23:008leknd was surprised when he did not get
any feedback.

Interpretation: The participant expected these to be @etiements with the ability to directly ma-
nipulate the information they convey.

Recommendation: Reconsider and attempt to redesign ttd@ersto include only one element for
both communicating and changing the state of the devicee Mait a convention for visually dis-
tinguishing active elements would also help here.

Some participants did not really understand the corafeqirrent (in Czech "Aktualni”) vs. chosen
(in Czech "Cilova") temperature. (Same problem identi edBianka's Ul.)

Interpretation: In the tested version of the user interféoe current and chosen temperature were
close to each other and they were not enough distinct visuall

Recommendation: Consider visual suppression of the atgogderature as this temperature does
not seem to be very important.

Weather screen

Some users expressed their uncertainty as to what it effof tapping OK, as they did not make
any change they would be willing to con rm.

Recommendation: Replace the OK button with Cancel.
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44,

45.

46.

47.

48.

Users were expecting to see more information about we&tha particular day if they tap on that
day in the list.

Recommendation: If we do not have detailed information tovigle for the particular day, this
issue can be solved by introducing a convention of dististgng between "active" elements (but-
tons) and "passive" elements (labels). In addition, if weidketo take the weather forecast device
seriously, we should analyze what information is usefuliouwser group and what these users were
expecting to see when they tapped the labels.

Reminder (Arndt persona)

The setting of the time is not consistent in the Alarm anthé "New event".

Recommendation: Keep an eye on consistency of these twenscie the next version of the user
interface.

Confusion about alarm vs. reminder (some users triedttbath alarm and reminder for a single
event).

Recommendation: Reconsider the usefulness of the remindetionality for this group of users.
If we decide to keep the functionality, try to nd better anadra descriptive hame.

Menu

The initial reminder screen was rather confusing foryrmaarticipants. They did not have problems
with navigating towards the "Set the alarm" task, but theyggled signi cantly when attempting
to modify or remove a reminder. Sometimes, when asked to fynaali existing reminder, they
added a new one instead.

Recommendation: Based on the ndings in Blanka's alarm &iretar interface, split this device
into two separate task-based interfaces. Further, atteangésign the reminder interface so that
Arnost can immediately see the list of existing reminders withmanual navigation to the agenda
screen.

The purpose of the "New Event" button was not clear to spantcipants. They reported that the
concept of setting a reminder itself is not a real life sitafor them.

Recommendation: We may want to re-consider the bene ts@ft#éminder device for this group
of elderly. Reconsider this functionality in the future siens of the Ul.
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49.

50.

51.

52.

53.

54.

55.

One user mentioned that this screen is not consistenthgtinitial device selection screen as there
are no icons here.

Recommendation: This inconsistency is not necessary dgmmoli-lowever, the other issues identi-
ed with the reminder suggest that this screen be completatyoved in future versions of reminder
and alarm Ul.

The label New Event (in Czech "Nova udalost”" ) was not wstded well.

Recommendation: Consider better label and splitting therrder into two separate devices.

The meaning of label "Agenda" is not clear to all usersilitbe Czech speci ¢ problem).

Recommendation: Find a better term or attempt to omit tharsép agenda screen from future
versions of the Ul.

bug—The "set alarm" label (in Czech "Nastav budik") is trundate

Recommendation: See the previous recommendation. Thaersevill be completely removed in
future versions of this UL.

Add new alarm screen.

bug—The checkbox does not react well. It receives focus on teetauch but does not toggle its
state.

Recommendation: Consider replacement of checkboxes bigex bedget.

bug—When the alarm is set and the participant clicks on the "$at&' button, the original alarm
is not maodi ed; the screen behaves as if a new alarm is sezadstHowever, this is misleading as
there can only be one alarm set.

Recommendation: The result of this problem was that thesudidrnot understand what was hap-
pening, so they perceived this as a usability problem. Hewets cause lies in the implementation
and is easy to x.

Alarm edit screen

When setting the alarm, users are not sure whether tima eactivated or deactivated.
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56.

57.

58.

59.

60.

61.

62.

Interpretation: This is understandable given that in a@lrtprevious experience, alarm clocks were
two-state (on/off) devices where the state switch was alédggtton with haptic feedback.

Recommendation: Introduce an on/off switch and remove tk&@ncel buttons.

bug—English labels even though the Ul was tested in Czech.

Recommendation: Complete the translation.

bug—Super uous zero in the time text- eld (Time was 10:005, tieeasd of 10:05).
Recommendation: Fix the problem.

bug—The behavior of this element - if you get between 0 and 24 yunot set any other value.
Recommendation: Fix the problem.

Add and edit event screen

The separated text boxes for day, month and year aresingfuser expects to edit them one by
one (even when using the calendar).

Recommendation: Consider removing the text-boxes andgemnly the calendar button. How-
ever, this could be a slowdown for users who are primarilpgiihe keyboard. Are there such users
among users with the Arigs pro le?

The DeleteEvent does not require con rmation

Recommendation: Add the con rmation.

The current day in calendar is not suf ciently highligtt(users were not able to recognize the
current day).

Recommendation: Highlight current day.

bug—The help-text "Enter Event Description” (in Czech "¥lpopis ud'alosti") remains in the
textbox after the user taps on it. Consequently, the usetolr@snove the text before they can type
in their own.

Recommendation: Auto-remove the text as soon as user tagpgeoald or starts typing (typing
without tapping on the text- eld should have the same eféecif the user tapped on the eld rst).
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63.

64.

65.

66.

Agenda screen

There is no time (just a date) in the agenda table.

Recommendation: Time should certainly be visible from tidgd, at least for the coming events.
This can be achieved by either adding the time to the tableyatiliding the table content into

several sections, each containing events from certain piened (for example: today, tomorrow,
next week, etc.).

There is no word wrap function for the event descriptibe. if the description is too long, it is
truncated on the screen.

Interpretation: There is no easy way to display full evergadigtion in the events table. There is
no mark that the text is truncated (like "...").

Recommendation: Consider using harmonica componentigglisg full event description of cho-
sen event and displaying elipses "..." for other eventsywrciate all events and provide details
about each event in edit event screen.

bug—The Time column is too wide.

Recommendation: Make it an appropriate size.

bug—The font in the agenda table is too small.

Recommendation: Use the minimal empirically determinee sf font for this user group.

2.1.5 Testsummary

In the tested sample of users, age seems to be no diffefegtiattor in the Blanka and the Arabgroups.
3/6 Blankas reported the age between 65-74 years and the3dheported the age between 74-84 years.
Arnosts reported the age of 65-74 years in 2/7 cases and 74-8ipaghe remaining 5 cases.

As can be seen from the tablesAppendix C a typical differentiation between ArBband Blanka par-
ticipants is their previous experience with computers. Mt Arndst participants are using a computer
or similar device on a daily basis, most frequently for elmand internet browsing, but sometimes also
for digital photography and other tasks. Blankas, on therdtiand, did never use a computer before. For
Arnosts, university education is very typical (5/7), whereasBtankas, lower education is more typical
(although data is not available here in the full extent). Be today's mid-age population is aging, we
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expect more elderly in the future to be computer literate.

In housing situation, most Ardts reported to live in their own home. This has certainlynbadrend

in the Czech Republic for the past years, but it is surprisiog this group of people, who frequently

retired only a few years after the velvet revolution in 198@m managed to react to the new situation in
the job market and save enough money for their own living.hndther user group, Blankas, the data
from the common questionnaire is not available, but our @agion was that living in their own homes

is much less frequent. This would not be surprising, giveat the housing market still is under partial

law control, rents are low, and elderly people thus do nothmauch motivation to buy their own house/ at.

When it comes to health, the majority of participants in bietsted groups reported some level of sight
impairment, in the extent typical for elderly users. Somsakported decline in hearing (2 ASts, 1
Blanka), increasing motor impairments and/or memory pnalsl. Participants were allowed to use glasses
whenever they asked for it and some did use hearing aidsgtiventest sessions (2 Arsis, 0 Blankas).
The health conditions above did not prove to be preventiegitfrom using the user interface, although
they sometimes resulted in a reduced comfort of use for thealter.

With regard to household help and other services, Bimoarely reported a need for or current use of
any 3rd party service. However, they sometimes reportedupport of other family members in various
areas of their lives. For Blankas, having a family membeudilg kids) in the caregiver role living close
by and frequently visiting them seemed to be much more comrhlmwever, no exact data is available
for the reasons mentioned above (even if the data was aleilthlis information would be statistically
insigni cant given the number of participants and quaiitatnature of usability testing).
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2.2 HI

2.2.1 Target audience

The target audience for the rst test round includes indrgl$ who have mild to moderate cognitive
impairment; the persona in D2.1 is called Emma.

The aim of the rst test round was to examine how well the scigjevere able to use a PDA to control TV
functions and to use the calendar function included in tio¢opype.

Nine individuals, aged 20-40, agreed to participate. Alth@fm have cognitive impairments caused by

brain damage. Some of them have additional impairmentsasigision and motor impairments, and one

of the individuals is con ned to a wheelchair. Eight of thébfacts use computers several times a week or
daily. Everyone gave their consent to take part in the study.

2.2.2 Testsetup

The test was performed at a day centre that the subjectgeggitarly. Everybody, including the staff, at
the day centre, received verbal information about i2zhontkethe purpose of the Swedish evaluation. To
enable testing to be conducted in a quiet environment, we affered a separate room in which to set up
our equipment.

Everyone was informed that participation was voluntaryl irat testing could be terminated if desired.

Equipment consisted of a PDA that was connected to a lapttptiae assistance of a switch and wireless
access point.

2.2.3 Tasks

The procedure consisted of the following steps:
1. Introduction of iZhome and the staff present
. Users' questions

. Informed consent

. Test

2
3
4. Pre-test interview
5
6. Post-test interview
7

. Users' questions

Before the test started, the subjects were given a shoodimttion of the functions included in the PDA.
The purpose of the test was also to examine if the subjects alde to understand the meaning of the
symbols used in the interface, and if they were able to néwxigatween the different functions in the
PDA. There was also interest in ascertaining the subjedtsans regarding general issues such as size
and weight of the device.

All of the subjects responded to the same questions befatafter the test. The questions were related
to using the device and the Life Monitoring Questionnaire.
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TV tasks

The initial tests for the TV interface included turning a TW and off, changing channels and adjusting
the volume using the PDA.

Since we were unable to use an ordinary TV, the TV settingsvesitered into a laptop. Recorded
programmes from the most common Swedish channels were shown

Task 1

Switch the TV on.
Task 2

Turn down the volume
Task 3

Switch to channel 4
Task 4

Switch the TV off.

Calendar task

The PDA's calendar functions were tested

Task 1: Open the calendar

Open the calendar and check the day's activities.

Task 2: Find a speci ¢ date

Open the calendar and check what is going on next Tuesday.

Task 3: Switch between day and week

Open the calendar and nd the next week.

Task 4: Understanding entered activities

Open the calendar and check was is scheduled for 4:00 p.may.to@ontinue by looking at what is
scheduled for 9:00 a.m. tomorrow.

Task: 5 Enter personal activities

You are going shopping tomorrow. Enter this in the calendar@oose the time that suits you best.
Enter it with keyboard.

You are going to do laundry at 6:00 p.m. on Monday. Enter thihé calendar using the pre-programmed
activities.

2.2.4 Finding and recommendations (per persona)

This chapter describes the issues observed during thaesincludes user comments and suggestions.
All of the subjects were able to handle and navigate the Pesof the individuals (2) needed quite a
long time and extra help from the test administrator to maribg tasks, but all of them completed the test
and were able to cope with the information and instructidvey treceived. These three individuals have
diminished reading ability. This in uenced their results the calendar, but did not impact their results
for coping with the TV functions at all. The symbols used for functions are well-known and easily

recognizable. None of the subjects had dif cultly undemnsliag the volume control since the function is
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logical.

TV

1.

4.

Half of the subjects had dif culty changing channels sitike symbols tend to glide away.

Recommendation: Make the touchscreen more stable.

It was dif cult to understand how many channels there are.

Recommendation: There should be arrows on the screen téecfioalvard and backward naviga-
tion.

Two individuals with impaired hand function had dif cylpressing/pointing at the symbols on the
screen.

Recommendation: Make the hit boxes larger and/or enablagbeto make personal settings for
the screen. The pen can be replaced or adjusted to enablieadri.

It is not always possible to turn the TV on and off. The systets stuck and must be restarted.

Calendar

1.

Dif cult to set time for activities. Fifteen minutes mulse clicked at a time.

Recommendation: Make it possible to enter time settingssbyguthe keyboard to enter exact times
or by using the hit box to click hours and minutes.

One person wanted to be able to set time in minutes so #iatdeparture times could be entered,
for example.

Recommendation: Make it possible to enter exact times hygusie keyboard or by using the hit
box to click hours and minutes.

Several individuals asked for a back-button to get badckd@revious page/screen.
Recommendation: Develop a technical solution to enabgeftimction.

Several individuals would like to be able to see the emlirgincluding all of the entered activities.

Recommendation: Develop a technical solution to enabgeftimction.

Days and dates should have the same colour as the week.
Recommendation: Change the colours on the screen.

2.2.5 Test summary

Everyone understood the logic of the PDA's functionality.oddl of the subjects could easily nd the
different functions. No one had opinions about the intexfacsymbols, but many of the subjects wanted
to be able to make their own settings for the interface. Soinieecindividuals thought that the PDA was
too big and heavy since they would like to have the option ofyiag it in a pocket. Two individuals,
however, found the size of the screen to be positive sindarige size made it easier to handle.
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One question the subjects responded to was if they woulddmmssing the device themselves. Only four
individuals responded to the question, one of which wastigesiThe other subjects were already using
other devices which they say function well.

There are probably not enough functions in the prototypeHisrtarget group to nd it attractive. All of
the subjects have a mobile phone, and many of them use thedealand alarm functions in their phones.
Most of them (8) use a regular computer as a personal teditdgeie.
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2.3 SAG

2.3.1 Target audience

According to D8.1 Evaluation plan [3]..., the purpose of st test phase at Siemens has been "to
verify and ensure basic accessibility of the remote contselr interfaces to persons with different types
of impairment, with the air-conditioning device being usadh test device among many potential devices.
Aside from the air-conditioning device we have also testdd/aThis is considered an ideal device for
testing, especially since blind and partially sighted sisse at risk to be left behind by the advent of
digital set-top boxes."

Therefore, in contrast to all other iZhome partners perfiognevaluations of the user interfaces (Uls) by
real users, the Siemens evaluation dealt with accesgitetting with regard to persons with disabilities,
but not with usability testing. Additionally, the standarsiability methods are not feasible and reasonable
for the speci ¢ user group of persons with disabilities:

Persons with severe disabilities tend to focus on theividdal limited abilities, their developed compen-
sation strategies, their special needs, their individaakground and their training. Different know-how,
different educational background and different onset $imfedisability sometimes play a crucial role and
may lead to totally different and even contradictory neaus$ @quirements. For example, a blind user
whose sight-loss occurred at the age of 3 years would prgpbehle different abilities and knowledge
compared to someone who lost the sight at the age of 23 or 70.

This document describes the accessibility evaluationefrt prototype of the i2Zhome system at Siemens
C-LAB.

A very important aspect for the accessibility evaluatiothes selection of the target audience. Disabled
users tend to be focused on their individual abilities,rtepecial needs, their individual background and
their training. It is crucial for accessibility evaluatiom nd appropriate set of test persons representing
our personas Mrs. Gruin and Mr. Schwarz.

Some of our colleagues are regularly presenting actuala@veents and projects at meetings of the local
association for the visually impaired. The concept of t®ie project was very well received. Therefore
it was very easy to get a homogeneous group of partially sigand blind users for the evaluations.

2.3.2 Testsetup

For each of our personas we needed to decide which Ul and ashwhatform to test. In contrast to the
user interface for the partially sighted, where we couldse-the Ul developed by CTU, a Ul for the blind
was not available. Also, the controller device for the bliuskr had to be carefully chosen, as a touch
screen is not accessible by construction. The easiest astimamising way was to use the HTML-based
Ul, because all participants are familiar with internet amd using Jaws for Windows in combination
with mainstream browsers. Therefore our evaluation platftor blind users consisted of a Laptop with
Windows XP and Jaws for Windows. Only two of the blind testspeis were familiar with the Trekker
- a navigation system for the blind which is based on a Dell Ridh a tactile overlay. They also tested
a Flash based adoption to the Maestro Framework. We deaidedniduct the tests only with persons
who are familiar with the Maestro Framework, as the systeoulshintegrate seamlessly in the operating
concept of the Framework. Persons who are not familiar viith¢concept would therefore lead us in the
wrong direction and would have required intensive trairiedpre performing the main evaluation tasks.
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Another reason for this was that the design of this adopsdn & very early stage and we therefore de-
cided to have these tests only with experienced users.

Some of the tests were conducted at the meeting place, saritedédo visit our labs. According to the
usability tests of other project partners our accessibiésts were interview based, with one moderator
and one observer in the same room. In some cases the modendtobserver was the same person. In
agreement with the participants we decided to abstain fredioaor video recordings, because some of
them were very concerned that they might be Imed in a testsion where they would appear to be help-
less. Disabled persons often don't want to document thepteasant situations which may be analyzed
by unknown third persons not in the room.

To comply with the European Committee research regulatittresi2home ethical board regulations, the
Siemens regulation, the German Act on data protection dsaw#ie respective acts of the German federal
states, the participants were properly informed about tiggits.

The participation in the evaluation was voluntary.

2.3.3 Tasks

A common procedure was used by all project partners. Thiswamprocedure consisted of the following
sequence of steps:

. Introduction of iZhome and the staff present
. Users' questions

. Informed consent (signature)

. Pre-test interview

. Test

. Post-test interview

. Users' questions

NOoO O, WN PP

The tasks used for usability testing are described belowle/8bme of these tasks originated in scenarios,
others were added to test interaction in more detail thart isl@vered in the scenarios.

TV tasks

The initial state for the tests for the TV interface was a T\power-off mode and the remote controller
with the initial screen.

Task 1: Turning the TV on
Turn on the TV

Task 2: Switching the channel
Switch the TV to your favorite channel
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Task 3: Adjusting the volume
Turn the volume down

Task 4: Using basic EPG information integrated with TV usgeiface
Could you tell what is on TV right now?

Task 5: Using detailed EPG information (Arstaonly)
Can you tell what is on channel "Nova" at 12:207?

Task 6: Switching the TV off
Turn the TV off.

Figure 2.10: Initial screen as used for accessibility testvith Mrs. Grin (based on CTUs Flash
ul)

Air conditioning tasks

Task 1: Changing the temperature

Change the temperature to a value that is more comfortable.

Task 2: Understanding the weather forecast integrated WRIAC user interface (Mrs. Griin only)

You plan to go shopping in a little while. What clothes willyput on? (Note: This task was included

to test whether the participants would be able to nd infotiora about the outside weather in the user
interface.)
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Alarm & reminder tasks

Task 1: Setting an alarm

Imagine you need to get up tomorrow morning to meet a doctrtHe alarm clock to 6 am.
Task 2: Changing alarm time

The doctor called you and changed the appointment time. gehtire time of the alarm.
Task 3: Setting a reminder

Your favorite show is on TV tomorrow afternoon. Set a remmsleyou don't miss it.

2.3.4 Findings and recommendations (per persona)

Findings and Recommendations (Partially sighted (Mrs. Gr)i

This chapter describes the issues observed during theatedtthe comments and suggestions made by
the users.

General and conceptual issues (partially sighted)

During the setup of the accessibility tests, we determihatithe Uls developed by CTU for the Personas
Blanka and Arnét might meet the needs of the partially sighted candiddtkerefore we decided to use
these Uls although they where not developed for our targatmrIn contrast to Blanka and Arsibthe
partially sighted test persons are mostly familiar with mwdtechnology. They rely on it, e.g. when
using special magni cation software for reading the nevpgwaetc. Some of them reported that they even
use their CCTV to use the remote of their TV. Therefore, ditaring started initial evaluations with the
Arnost Ul, we decided - based on some discussions with the userscltide both Uls in our tests, as the
perfect Ul for the partially sighted users seemed to be sdmesvin between both Uls.

All test persons where able to control the TV or HVAC withowtving any problems. Therefore the
ideas and issues that came up during the tests can be seaggast&ns to make the system more com-
fortable or logical. One candidate even wished to use the tQidntrol the automatic blinds in her home.

1. All participants asked for a way to return to the initiatesen. They didn't notice the Home icon in the
upper right side.

Interpretation: Due to their visual disability some of theets didn't recognize the icon, the others thought
that this was just a project logo.
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Recommendation: Check how to make the Home button more nezaige.
2. Some patrticipants asked for a colour pro le to change theen colour.
Recommendation: Check how to implement a colour pro le.

3. Participants asked for reverse video.

Recommendation: Check whether reverse video is possible.

4. One participant asked for changing the fonts.

Recommendation: Further tests, whether it is really wiggréwide font selection capability.

Initial Screen (partially sighted)
5. The initial screen was recognized and well perceived.
Some of the test persons asked for bigger icons.

Recommendation:Use bigger images (since there are oy tiptions, it would be no problem to enlarge
the images).

6. The arrangement of the icons should be better groupedadtuana.

Recommendation: Arrange the enlarged icons in a column.

TV (Mrs. Grin - partially sighted based on Arno 5t Ul)

7. Persons were astonished that the icons for volume up/desve different from those for channel
up/down.

Recommendation: Use consistent symbols for both buttoreSgi@bly plus/minus like the icons of the
channel up/down buttons).

8. Participants didn't understand the meaning of the "lastton.

Interpretation: The control only offers channel up/dowrtle®"last” button would only switch to the last
channel (one channel down or up).
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People mentioned that the "last" button would make sen$eyf tould jump to channels directly via the
number block on a remote.

Recommendation: Remove the "last" button and Il the spaitk @nlarged versions of the other buttons.
9. Some patrticipants thought that tapping the volume iconleveet the TV on mute.

Interpretation: They expected to be able to mute the TV bgging the icon for volume.
Recommendation: Make the volume icon an active elemens#tatthe TV on mute.

10. Due to poor vision, most persons liked the idea of haviregnhenu on the controller screen (rather
than having the menu on the TV screen). Using their assistiftevare, they could increase the text size
for better readability, making the whole system more cotafue to them.

11. Most participants asked how to go back from the Menu scr@hey didn't realize they had to press
the "turn on" button to go back to the channel screen.)

Interpretation: Most of the user thought that this mighnttire TV off, as it shows the same icon as the
on/off button of a standard remote.

Recommendation: Add a "back” button to go back to the chaserelen. Or, if the TV is already on, use
the TV icon (rather than the "turn on" icon).

12. One person mentioned that a favourite list was missirfte t€st person even suggested to use the
channel icon to open the favourite list without modifying thverall Ul.

Interpretation: Using a satellite set-top box means lotB\bprograms. Sometimes the use of a favourite
list can be very helpful.

Recommendation: Think about the idea.

TV (Mrs. Grin - partially sighted based on Blanka Ul)
13. Most candidates prefered the Blanka Ul to the Atridl. However they were missing the menu button.

Interpretation: The overall Ul for Blanka is better for palty sighted, nevertheless they would like to
access the menu.

Recommendation: Modify the Blanka Ul so that it has the saimgple structure, but with additional
functionality.
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14. The test users were astonished that the icons for volyrfumwn were different from the icons of
channel up/down.

Recommendation: Use consistent symbols for both sets tdrisi{preferably plus/minus like the icons
of the channel up/down).

15. The test persons where surprised that the channel buitere on the left side of the volume buttons
(which is in contrast to Arngt's Ul).

Interpretation: Discussions with the test persons redethiat they were used to using the thumb of their
right hand to press the buttons on their remote. The chanviedhsng functionality is used more often
than the volume functionality, therefore they preferregl dther order.

Recommendation: Check whether left handed persons hagathe request to the arrangement.

16. Some test persons asked for a 4-direction arrangeméntkannel up (top), channel down (bottom),
volume down (left), volume up (right) and the menu buttonhie tenter.

Interpretation: The discussion revealed that the persskiagfor this had a similar layout on their remote
controls.

Recommendation: Change arrangement and evaluate wheihés teally a good layout or if this is just
because the persons are used to this.

17. All test persons appreciated the icon for the actual rélan

18. One person suggested to have a matrix of icons for thenelaimstead of channel up/down buttons.

HVAC (partially sighted based on Arnost)

19. Depending on the degree of visual disability some of triggpants mentioned that the most impor-
tant information (current temp) should be displayed indarigpnt.

Recommendation: Make the actual temperature larger. Ot&ee

20. Suggestion made by one participant: Display only thee€@uTemp with a very large font. By press-
ing + or - the target temp will be displayed. After pressingr+ @again, the target temperature will be
changed. Advantage: Large information and no accidentiinging of the target temp.

21. Use larger fonts rather then writing "Temp" becauseaitsady indicated by 'C"

Interpretation: The imagery itself is not a suf cient soai@f information for Blanka, and in this particular
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case, the connection of this element to the current and ohesgperatures is not clear enough.

Recommendation: Make the graphics bigger, yet less eydiogt group it with the other temperature
elements, or remove it completely.

22. For consistancy use for Turn off the HVAC the same buttoth #hhe same position as for the TV
Recommendation: Use the same button in every appliance.

Alarm & reminder (Mrs. Griin - partially sighted based on Blan ka Ul)
23. Some of the patrticipants suggested to use "memo" instéaecord" for the recording of memaos.
Interpretation: Record reminds persons to VCRs.

Recommendation: Rename button to "memo".

Findings and Recommendations (Mr. Schwarz - blind userstieg web interface)

This chapter describes the issues observed during theagktSMr. Schwarz" users, and the comments
and suggestions they made.

General and conceptual issues (Mr. Schwarz - blind user)

User interfaces (UI) for the blind are a very crucial thindinB users are either using a refreshable Braille
display or speech output. In general, blind users are venlite with using the internet; therefore the
UCH web interface is ideal to start with. The web interfackersf a maximum of exibility, as users
can use their favorite controller device and assistivenso. They don't want to learn how to handle a
complete new user interface.

To have one additional Ul, and to show that Flash can be abtesse decided to adapt a basic Flash Ul
so that it ts to the Maestro Framework. This supports theaidé Design for All or Adaptive Design to
avoid solutions that are speci ¢ to a user group. It is a bigliemge for the development to nd the right
arrangement of the buttons and get the Flash Ul accessitile szreen reader, as installed on the Trekker
PDA. Our main goal was to make the adoption in such a way tlsatitnlessly integrates with the Maestro
framework, so that Trekker users are able to use the Ul withaving to learn a new concept. Due to this
requirement and the imperfect implementation we decidaddbthis Ul only with experienced users of
the Trekker / Maestro. Very early in the test phase it becdes that the idea is very good, as the trekker
is handier then a laptop or the Elba, but the way we allocdteduttons was not perfect yet. Users had
different ideas on the assignment of functions to keys ofdbsle overlay. Motivated by the test users we
decided to shorten the test and use the time to discuss omrtmgyament of the Ul for the tactile overlay.
The large amount of suggestions proposed by the highly atetitesters resulted in a complete re-design
of the Ul. Because of the high acquisition costs, Trekkersuaee very interested to get new functionality
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for the device, resulting in the offer to support us contumlg by evaluation and discussion.

Initial screen (Mr. Schwarz - blind user using Flash Ul)
24. The arrangement of the buttons is not very intuitive
Recommendation: Use Maestro compatible arrangement ofifumkeys.

25. The position of the Home button is not consistent withatier software installed on the Maestro.
Recommendation: Make position of the button consistert thi¢ other software.

Initial screen (Mr. Schwarz - blind user using web interface

26. No problems occurred in the initial screen, as it looksh® users like a very well structured and
accessible web page.

Recommendation: Consider using different icons and naorespnsider dividing the reminder Ul into
two separate devices - alarm clock and calendar. This woulthrbetter match the users' mental model.
TV (Mr. Schwarz - blind user using Flash Ul)

27. There is no possibility to directly switch to a partiauthannel.

Recommendation: Use the number block of the Maestro to bwa@ channel by number, as an alterna-
tive to channel up/down.

28. Turn on doesn't work.
Recommendation: None, nd and remove the Bug.

29. To return to the channel interface you either need toheséibme button or press the same button as
for turn on (turn off???).

Recommendation: Add a new button to return to the last screen
30. In the current design of the Ul (only channel up/down)"thst” button doesn't make sense.

Recommendation: Either remove the button, or introducetimeber key channel access, or change func-
tionality of "last" to "favourite".
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TV (Mr. Schwarz - blind user using web interface)

TV control screen

31. Some of the test persons wondered about the numbersdtdy knter to change the volume.
Recommendation: Add a volume range eld to the volume cdntro

32. Channel and previous channel are text input elds.

Recommendation:

33. Add a "favourite" list box to the control screen.

Recommendation: Think about implementing a "favouritet for channels.

HVAC (Mr. Schwarz - blind user using Flash Ul)

HVAC screen

34. Areturn to the "previous screen” button should be intoed.
Recommendation: Implement such a button.

35. Speech synthesis announcing the current temperatouéddbe integrated.
Recommendation: Bug of the Flash implementation.

36. Speech synthesis of the chosen temp (by pressing acketgi
Recommendation: Find a key which could be used for the spediut.
37. Speech synthesis of the current temp (by pressing drc&eg).
Recommendation: Find a key which could be used for the speeiput.
38. A weather forecast with Speech output.

Interpretation: We didn't implement the weather screerttier(tactile) Flash Ul. During the tests the user
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asked for such a service, because she considered it usefull.

Recommendation: Implement the weather forecast for thehRIH.

HVAC (Mr. Schwarz - blind user using web interface)

HVAC screen

39. The alignment of the list items in the "state" pull-dowama was perceived as unusual.
Recommendation: Rearrange the list items in the followiray:.w'On", "Pause”, "Off" and "Start de-
layed".

40. It would be nice to have the temperature range attachiet tiarget temperature eld.

Interpretation: Some users where unsure as to what to enthisi eld, some even thought the device
could be used as a heater. They mentioned that a range dbledssihperature would be perfect, possibly
even a pull-down menu would help.

Recommendation: Add the temperature range to the table.
41. Text input elds where nothing can be entered.

Interpretation: All screen readers announce the type afsglou can even switch into the input mode,
but the eld does not accept input. One user even got nenamibe thought that he lost control over the
screen reader.

Recommendation: Change the eld type of "Current tempeedtand "Device type".

42. The "mode" control is unclear and can't be changed.

Recommendation: Change the mode pull-down menu to a tedtregiresenting the actual mode.
Weather screen

43. Weather forecast was not included in the web interface.

Recommendation: It's not possible to give recommendatiathits point, as there seems to be no need to
add this:

Most participants are already using their favourite oniieather web service.
Only one user suggested to add "http://wetter.de" as a linktleerwise embed into the web interface,
which immediately led to a discussion on the person's faweuwveather websites.
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Reminder (Mr. Schwarz - blind user using web interface)
44. The usage of the reminder was perceived as too comlex.

Recommendation: Try to make thinks more intuitive, complr#o the calendar available on cell phones
(start and end time, and reminder time, title, location).

45. Auditory and/or written con rmation was expected.

Recommendation: Implement con rmation noti cation.

2.3.5 Test summary

Summary of tests with visually impaired users

All test candidates where able to perform most of their tadksy positive and surprising was, that the
web interface - which had been developed as a test tool f@ldement only - was perceived very well by
the blind community. Especially the possibility to conttioé TV or the HVAC from within their favourite
browser was perceived very positively. After all the resghow that with some minor changes in the Ul
an improvement of the overall usability of this system camadgieved.

The tests with the Maestro based PDA was an experiment forhichviurns out to be very promising,
although the rst implementation of the prototype was naitteuccessful. Nevertheless two candidates
where convinced of the idea and are willing to further suppsrin nding the best menu structure ac-
cording to the Maestro framework.

Improvements on the following parts will be done:

- Arrange buttons according to the Maestro Framework (irpeoation with two candidates)
- Enhance screen reader compatibility

- Add acknowledgement tones

Using a Flash Ul for the visually impaired was also very weitepted. Things like changing colour
pro ling and - in some cases - increasing contrast will imgFaverall usability.
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2.4 INGEMA

2.4.1 Target audience

The goal for the current study was to assess the accessitilthe rst prototype for people with mild
Alzheimer's disease (GDS 3-5). More concretely, we wanteid\estigate whether interaction of people
with Alzheimer's disease with an avatar on a TV is possibiegia remote control, and to verify whether
the technology is feasible, usable and intuitively act#sgor the users.

As stated in D8.1, it is expected that an adaptation of tHedasplexity is essential for the participants to
improve their abilities and life autonomy, since those naierstanding the usefulness of the new devices
may otherwise refuse them. It is also expected that theggaatits prefer that care professionals show
them how to use the devices.

Our group is composed of 20 participants with mild to modevdizheimer's disease (GDS 3-5). All of
them are from IZA daily care center and all have agreed tdqgpaate in this rst evaluation (consent
signed). Also, age, gender, education and previous exerieith ICT have been measured.

2.4.2 Testsetup

The participants have been evaluated with a neuropsycicalogereening evaluation, according to UMA
(Memory and Alzheimer Unit) procedures. Thus, the follagvoognitive functions have been measured:
perception (colours, gures), language and memory caigaciand task performance time (also known as
'speed").

A data analysis from both a quantitative and a qualitativegective has been performed. From a quantita-
tive point of view, frequencies of correct-wrong answerd tire latency of response have been measured.

In the other hand, the qualitative analysis will completesth data and help us to determine why the
participant has answered in a wrong way, what his/her fgelare regarding the avatar, whether he/she
understands the voice/meaning, etc.

2.4.3 Tasks

Two variants of interactions were set based on differematives that were given to our patients.

The rst variant included the following explanation: ""Weeagoing to watch a TV program. At any
moment, while we are watching TV, a girl will appear on theegtr and will ask you some questions you
will have to answer using the remote control. Are you readyPIf the TV loud enough for you to hear?"

In the second variant, the explanation was shortened: "Y&/g@ing to watch a TV program. [...] Is the
TV loud enough for you to hear?™
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Figure 2.11: i2zhome TV avatar at Ingema - developed by Viemmt

2.4.4 Findings and recommendations (per persona)

Manuela Persona and her interactions with the avatar on TV

After an extensive analysis of the results, and considghiadpehaviours shown by Manuela users in their
interaction with the avatar, we identify the following nuljs and recommendations in order to improve
the usability of the i2zhome system:

Finding #1 Manuela users spontaneously interacted in a verbal mavitiethe avatar as if it was a real
person.

Recommendation: Implementation of voice recognition sthdne developed. A verbal response seems
to be a more natural way of interaction than the use of a recanéol, at least for people with mild to
moderate cognitive impairment.

Finding #2 Depending on the user, disorientation or indifferencehes main response when the black
screen appears preceeding the avatar's presentation. |dt¢le dcreen is present long enough either to
distract Manuela, losing her attention, or to make her fzeltbat the TV set has broken.
Recommendation: Shorten time between the interruptiomefTy program and the appearance of the
avatar (mediated by a black screen). The presence of thie §taeen should be reduced to the minimum
amount of time as possible.

Finding #3 Manuela gets distracted when she sees the avatar shougntlyson the screen.
Recommendation: Shorten time between the appearance a¥dker and the moment the avatar starts to
speak.

Finding #4 Manuela presses the remote control only if the avatar hedaqusly asked her to press “yes”
on the remote control. That means that if the avatar doesxplicily say to press yes “on the remote
control”, some users do not know where they have to press.

Recommendation: The avatar should state at every momehtewery instruction, the need to press yes
in the remote control to con rm the answer.

Finding #5 When the avatar explains that a handball match is abouatb(stsee-a-program™ proposal),
sheexplains Manuela what to do if she wants to see the progratmdiuvhat to do if she does not. If
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Manuela does not want to see the program, she will not prgsbudton since the avatar does not ask her
to do so.

Recommendation: The avatar should provide further exgitamavhen responses of the users are different
from those expected. In the “see-a-program” proposalgilier does not want to see the handball match,
the avatar should say something like “If you don't want to seematch, press 'no’ on the remote control”.

2.4.5 Test summary

Results show that our sample has a mild to moderate cogmitipairment as measured by the MEC -
Adaptation of MMSE to the Spanish population - (x=25.43,4697) and GDS-FAST (21 patients rang-
ing from 3 to 5 in Global Deterioration Scale - GDS=3 in 10, Gia3n 9, and GDS=5 in 2). In addition,
their memory processes, as illustrated by their performaméuditory Verbal Learning Test (Rey, 1964),
were mildly impaired when faced with novel situations (tliax=2.15, sd=1.565), when it came to encode
and free retrieval (trial 5: x=4.70, sd=2.958), as well agitognition processes (false positives: x=6.35,
$=10.189; false negatives: x=5.10, sd=4.80). Working mgratso shows decline when measured with
direct digit span (x=4.05, sd=1.276) and inverse digit spar2.65, sd=1.137). Finally, our group also
showed a mild functional dependency as measured with thia@&eBcale (x=69.29, sd=22.377).

From our 21 patients, 6 were unable to perform the i2home daskto either severe sensory (visual or
auditory) impairment (n=5), or due to unwillingness (n=1).

First application

When faced with the i2home task in the rstimplementatidre tise of the remote control was performed
by 100% of our sample (n=15) to con rm their presence to treday 86.7% answered to "see-a-program-
proposal" and a 80% to con rm "write-your-name" task contipie, showing a decrease in attention with
each subsequent task.

In addition, 73.3% of our sample answered immediately tayegeiestion asked by the avatar. More
speci cally, 86.7% (n=13) con rmed presence immediatadthe avatar's rst presentation. 80% (n=12)
were immediate in their response to the second presentdiitnsame 80% (n=12) both answered imme-
diately to “see-a-program” proposal and started immelyiatewrite their name on paper. Finally, 73.3%
(n=11) con rmed immediately having written their name orppa

Finally, we need to highlight that, even if no directive wageg to orally respond to the avatar, 80% of
our sample (n=12) responded to the avatar by voice, whicldagelect to some extent that oral response
is a more natural way of interaction than the use of a remotéralofor people with mild to moderate
cognitive impairment.

On the basis of the current results, a statistical analyas developed to nd out whether cognitive and
functional measures could relate in any way to the perfoo@ahown by the subjects in their interactions
with the avatar.

After discarding a normal distribution of a great part of ttagiables, a Spearman’'s Rho correlation was
calculated.

First, a strong negative correlation that was signi cansviaund ¢(ho(13)=-.613,p < : 05) between the
Barthel ADL index and the number of repetitions needed toraopresence to avatar. This shows that the
higher the Barthel score (that is, the higher the functiaméépendency), the less the repetitions needed
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to answer to the avatar.

Second, another strong negative correlation that was eagriwas found between a working memory
measure, the Inverse Digit Span, and the time needed to atswWeee-a-program™ proposah(13)=-
.600, p<:05) . This means that the better the performance on a working metask, the shorter the
time needed to answer to the "see-a-program” proposal.

Third, a strong positive correlation was found between tradpction of false negative responses in
the RAVLT recognition trial and the time needed to con rm geace to the avatar's rst presentation
(rho(13)=.598,p < : 05) . This makes a lot of sense since the lack of attention, cdrat@n and dis-
crimination skills needed to distinguish between relevand irrelevant information in recognition tasks
shows to be related here to a distractibility that prevemssubject to answer inmediately to such a simple
guestion as con rming his/her presence.

Finally, in relation to what has already been exposed, thexg a strong negative correlation between
correct responses in RAVLT Recognition Trial and some axtgons with the avatar, more concretely,
with the time needed to con rm presence to the avatar's r&gentationrho(13)=-.525,p<:05) , time
needed to con rm presence to the avatar's second presemtéitio(13)=-.699, p <:01) and the time
needed to con rm having written the name on a papho(l3)=-.515,p < :05) . Again, the better the
ability to discriminate between relevant and irrelevaimsti, the faster the response to questions asked
by the avatar, showing a higher level of sustained attergifmhconcentration.

Second application

When faced with the i2Zhome task in the second applicationsample was reduced from 15 to 13, due
to severe health problems and hospitalization of 2 pagitpwho took part in the rst application. After
discarding a normal distribution of a great part of the Jaga, a Wilcoxon test was used to con rm
whether they were differences among the rst and secondcgijun results.

In this second application, most of the users stated thgtrdraembered having done a task like this be-
fore, regardless of the instructions given to them (paldityi reduced to the minimum, i.e.We are going

to watch a TV programi). In this context, the use of a remote control was perfediy 84.6% of our
sample (n=11) to con rm their presence to the avatar's nsgentation, and by 92.3% (n=12) to con rm
presence to the avatar's second presentation; by 76.9%®) nslanswer the "see-a-program-proposal”
and by 92.3% (n=12) to con rm the "write-your-name" task guation. The differences between the rst
and second application results regarding use of the renootieot are not statistically signi cant.

In addition, 76.9% of our sample answered immediately toyegeestion when asked by the avatar. More
speci cally, 76.9% (n=10) con rmed presence immediatalthe avatar's rst presentation, while 92.3%
(n=12) were immediate in their response to the second pagmm 76.9% (n=10) answered immediately
to "see-a-program” proposal, and, nally, 92.3% (n=12)tsi& immediately both to write their name on
the paper and to con rm having completed the name writing.ta%he differences between the rst and
second application results regarding the latency of resgare not statistically signi cant.

Finally, we need to highlight tha priori it seemed to be a decrease of verbal response to the avatar.
More speci cally, 69.2% (n=9) of our sample gave a verbapmsse to the avatar's rst presentation, a
percentage that increased with the second presentatid®47@=10), but without reaching the levels of
the rst application (80%). Moreover, the verbal responsdhe "see-a-program"” proposal was 30.8%
(n=4). A Wilcoxon test performed to clear up differenceswesn rst and second application results
showed that, when it came to the performance in the "verlsalarese to the 'see-a-program’ proposal”,
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the difference was close to be statistically signi cantte t05 level of signi cance (Z=-1.890, p=.059).

There is a fairly feasible explanation to these resultsstFiegarding general performance, it is possible
that familiarity with the task stated by most of the partaips has oriented their answers to the remote
control use rather than to the verbal response. And secegdyding speci cally the "see-a-program"
proposal, verbal response to the avatar's questine You there? (presence con rmation) seems quite
more natural than a verbal responseAdiandball match is going to start. If you want to watch it,gde
press YES on your remote controlvhere the avatar asks no direct questions to the user.plbisable
that a variation of this question, likeA"handball match is going to start. Do you want to watcH,it?
would elicit a spontaneously produced verbal responsentbald have likely increased the rate of verbal
response to this speci ¢ question, probably increasingdkeof verbal response in this second application
to the level of the rst.

On the basis of the results obtained, a statistical anayaisdeveloped to nd out whether cognitive and
functional measures could relate in any way to the perfoo@ahown by the subjects in their interactions
with the avatar in this second application.

Again, after discarding a normal distribution of a great péthe variables, a Spearman's Rho correlation
was calculated.

First, a strong negative correlation was foumlo(11)=-.560,p < : 05) between the MEC test (Spanish
adaptation of the MMSE) and the time needed to con rm presdndhe avatar's 1st presentation. This
result shows that the higher the MEC score (that is, the hitjfe cognitive performance), the less the
time needed to react to the avatar.

Second, a strong correlation was found between the Bartbél ihdex and some interactions with the
avatar. One of these correlations (the one between the éanitlex and the use of remote control to
answer the ""see-a-program™ proposal) is positire(11)=.563,p < : 05), showing that functional inde-
pendence is related to the appropriate use of remote cofriratidition, very strong negative correlations
were found between the Barthel and the emission of a verkpbrese to con rm presence to both the
avatar's rst presentationrfio(11)=-.716,p <:01) and the avatar's second presentatidm(11)=-.735,
p<:01) , showing that a higher functional independence is alsdae®lto a higher probability for the
user to focus on the speci c instructions of the avatar (use of the remote control). Two other strong
negative correlations were found among the Barthel indextla@ number of repetitions and time needed
to answer the " see-a-program™ proposal (both wehe((Ll1)=-.563,p < : 05) , showing that the higher
the level of functional independence, the fewer repetitiand less time are needed to give an appropriate
response to the avatar's question about willingness to peegram.

Third, the appearance of false negatives in the recognttisk performed in the Rey Auditory Verbal
Learning Test was signi cantly correlated to the verbap@sse given to con rm presence to the avatar's
second presentatiomhp(11)=.670,p < :05) . It is dif cult to nd an adequate interpretation for this
result. One possibility is that, in this second presentatigiven the familiarity with the task, verbal
response may constitute a signal of de citary performarioeesthere are no instructions in terms of
giving a verbal response. Thus, emission of false negatvegh may be described as a response to
relevant or familiar information incorrectly interpreted irrelevant or unknown, may relate to attention
and memory problems. Maybe, after two applications of theiize system and the users' familiarity with
the remote control, still giving a verbal response is lekged to the users' spontaneity and more related to
the users' attention and memory problems. If so, this maymlsan that, with a progressive decline of the
user's cognitive abilities, verbal response becomes materal than using the remote control. However,
this is an issue that requires further research.
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Fourth, the RAVLT recognition task has shown statisticalyni cant correlations with some of the inter-
actions with the avatar. On the one hand, a positive coiwelatas found between the RAVLT recognition
task and the use of the remote control to answer the "seegagm" proposal itho(11)=.665,p < : 05)

. On the other hand, strong negative correlations were fdataleen the RAVLT recognition task and
the emission of verbal responses to both the avatar's rss@ntationrho(11)=-.630,p < : 05) and sec-
ond presentationrifo(11)=-.739, p < : 01) , con rming the hypothesis that verbal response may be a
signal of attention and memory problems (the better thegmition, the less the emission of verbal re-
sponses). Moreover, strong negative correlations apgeagarding the number of repetitiomfid(11)=-
.649, p<:05) and the time neededho(11)=-.638, p < :05) to conrm presence to the avatar's rst
presentation. Finally, regarding the ""see-a-programtppsal, RAVLT recognition task correlates in a
strong negative manner with the number of repetitions ané tieeded to answer the "see-a-program"
proposal (both areho(11)=-.665,p<: 05) . This means that the better the recognition abilities, tiueter
the time and the fewer repetitions are needed to give an ppate response to this requirement from the
avatar.

Finally, we must highlight the brightest differences appdan this second application, since such simple
tasks as the Name Writing Test and the Colour Identi cati@st] both components of the initial neu-
ropsychological assessment, may be considered predimftdinge users' ability in their interactions with
the avatar.

In relation to the Name Writing Test, very strong negativere@ations appeared between this test and
the number of repetitionst{o(11)=-.734,p < : 01) and time neededtio(11)=-.695,p <:01) to con rm
presence to the avatar's rst presentation. Similar resajftpeared when related to the repetitions and
time needed to con rm presence to the avatar's second piassm (both correlations wereh(o(11)=-
.778,p<:01). The same very strong correlation, but in a positive way, feasd between Name Writing
and the use of remote control to answer the ""see-a-prognamposal tho(11)=.778,p<:01). The
rest of correlations are related to the use of the remote@aistcon rm presence to the avatar's second
presentation and to con rm having written the name on theepdboth wereho(11)=.677,p <:05) ),

and the number of repetitions and time needed to con rm pes¢o the avatar's second presentation and
to con rm having written the name on the paper (all three ane((Ll1)=-.677,p<:05). In sum, a good
performance in Name Writing Task means a focus on the usesaktinote control, faster responses and
fewer repetitions are needed to interact with the avatar.

Finally, the Colour Identi cation Test became the best |t (all the results wereho(11)=1.000 or
-1.000, p <: 01 of the interactions with the avatar. In sum, a good perforean colour identi cation
was related to 1) a better focus on the use of the remote ¢amtize avatar's second presentation and the
task of con rming having written the name, 2) fewer repetiis needed to con rm presence to the avatar's
second presentation, and 3) a faster response to con rnepeesto the avatar's second presentation, to
start writing the name on the paper and to con rm having ddwggpeci ¢ writing task.
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Figure 2.12: i2home timetable for the assessment of thegmstotype
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Chapter 3

1I2home sociodemogra cal & technical
guestionnaire

3.1 Common Results for the questionnaire

A total of 40 users from Spain, Czech Republic, Sweden andn@ey were assessed by means of a
extensive questionnaire, in order to gather informatiooudlsociodemographical data, their needs and
familiarity with technology, and potential bene ts and ptems derived from the integration of i2Zhome

in their daily life environment. The following lines addeethe relationship among different variables

included in the questionnaire, and points to some eleméatsnay be attributable to age and cultural

variables.

First, a chi-square test of independence was calculateghaang the location of residence and having
ever used a computer. A very signi cant interaction was fb(@?(4) = 18:809,p < : 001), indicating that
the people from Sweden and Czech Republic were more likehawing ever used a computer than, for
example, the Spanish elderly. As a consequence, the freguéruse of computers or similar devices
shows to be more likely in Sweden and Czech Republic than @inSp?(6) = 20:182,p <: 01)

The home/placement status was also more likely to be a honpeaperty in Germany, a housing asso-
ciation in Czech Republic, either a home on property or shai¢h other family members in Spain, and
other placement types in Swedar(9) = 27:582,p = :001). The type of placement was more likely to be
an apartment with a smooth oor or a home with stairs at Spahile it shows to be more frequent to live
in a at on Czech Republic and Sweden, and in both home witinsstand ground oor at in Germany
(c?(12) = 40:474,p<:001).

When it comes to the need of receiving help at home, peoplmare likely to need help more frequently
in Sweden (great part of the time) than in Spain (where mogpleeonly need help sometimes) and in
Germany ¢2(6) = 35:162,p <:001), an issue that is not only related to the particular needsopie
with disabilities in Sweden, but also to cultural and agelioghions, since younger adults from Germany
with visual impairment were more used to carry out an inddpanlife.

In terms of company, people from Czech Republic are mordylite reportedly live alone than those
from Spain, who live mainly both with couple or with their tvien, while those younger adults from
Germany and Sweden show different cohabitating stydé616) = 25.879p < : 05). The use of health
care services tended clearly towards receiving Day Ceaneio Spain and Home Assistance in Sweden
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(c2(12) = 42750, p<:001).

The chi-square test of independence comparing locatioregpériences problems showed a signi cant
interaction €%(26) = 40:.000,p < : 05), indicating that the German do not experience any problems o
travelling problems in a minority of cases, that Spanishraisee more likely to report the widest range
of problems (health, mobility, loneliness, boredom, tpartation.) and that the Czech are also afraid of
different problems such as crime, health and mobility prois, feelings of nobody liking them and lack
of time.

Regarding the belief that the i2home system helps the famfillye owner, Spanish users show initially to
be more sceptical than the Germans since there are some imkahé system does not help at all, while
the Swedish users are equally divided between those whio ithimay help to some extent, those who do
not think it helps so much, and those who has not a clear vieutahis issueq?(8) = 24:465p <:01).

In terms of personal satisfaction, German and Swedish asergportedly more satis ed with the iZhome
system than the Spanist?(6) = 12:886,p < : 05), something that, considering existing research, may be
explained by the dif culties that elderly people show to igiee and integrate new technologies in their
lives. Anyway, the Spanish users seem to reportedly agegeht system may be an improvement where
compared to telealarm systems more than the German and Swesdrs, who do not give a view about
this issue ¢2(4) = 24:259, p < : 007).

In terms of prejudgements about the system, Germans are likehg to disagree in considering the
i2home system a piece of machinery that does not really hedmy way ¢2 = 11:397, df = 4,p<: 05)
than the Spanish users, who appear divided, but mainlyaleirtrthis issue.

Finally, the idea about whether the system is properly edl&b relatives and/or neighbours that may pro-
vide help, is clear for the Swedish users, who think thateheno relation at all between the system and
potential providers of support, while the users from theepitountries remain unsure or divided about
this speci ¢ question¢?(6) = 22:500, p = :001)

Relation between actual usage of technology and market trets

From the questionnaire results discussed above, the fiolfpsection tries to emphasize which could be,
according to reported elderly abilities, preferences asurces, the most liable technology to be used
for the end users to interact with the i2Zhome system.

First, taking into account the market trends described inef@able D1.2, the voice remote controls seem
to be a very adequate way for elderly people to interact vatthmology. As stated before, the usual
lack of awareness and scepticism about how technology darthem in their daily lives, an idea that
is more extended among the Spanish users, demands thathineltegy has to be as natural and easy to
integrate in their daily life as possible. Voice remote colst seem to be a possible solution for people
who have problems with common remote controls (i.e. to nek end push the right button). Hence,
for the heterogeneity of users the i2home system is beinglolged to, an interaction by means of voice
commands would be helpful both for any people with sight f[@ois and for elderly people who have
shown, cognitively declined or not, that voice is a more ratway of interaction than the use of a remote
control.

Second, following the idea of an easy integration of teabgywln order to avoid reluctance, scepticism or
prejudgments, appliances like the Windows surface, wheeeswcan actually touch and move "™objects™
could be another feasible technology, since users can aeth#ir actions (i.e. movements) are straightly
related to what they see on the interface.
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Third, from all the game consoles existing in the market, gbpularity of the Wii game console by
Nintendo is likely to be attributed to this same issue. Uderaot need to have special expertise or do not
need to learn any special commands or instructions to geltsésom the device. Instead, the user moves
and sees the results of his/her movement. That is, the usavé®in a natural way and the device re ects
straightly the results of this natural behaviour. Hitaghl'brain-machine interface™, as an interface to
deal with people with sensory and mobility problems, cousbdoe a device to keep in mind for future
interface developments.

Finally, from the questionnaires feedback it is dif cult éxtract conclusions about which of the existing
digital home appliances is the most suitable for the endsusgw far, the use of the dreambox in i2Zhome
has shown to be effective as tuner and EPG deliverer, withdiiantage of being based on an open-source
system as Linux. Future research about caregivers' prafeeemay re ect to some extent which is the
most suitable digital home system for i2Zhome development.

3.2 Sociodemographical data

3.21 CTU

In the tested sample of users, age seems to be no diffenegtfattor for belonging to certain group. 3/6
Blankas reported the age between 65-74 years and the othee®irted the age between 74-84 years.
Arnots reported the age of 65-74 years in 2/7 cases and 74-84ipdarsremaining 5 cases.

As can be seen from the tables above, a typical differeatidbetween Arnost and Blanka participants
is their previous experience with computers. All our Arnpatticipants are using a computer or similar
device on a daily basis, most frequently for e-mails andrirgebrowsing, but sometimes also for digital
photography and other tasks. Blankas, on the other handheser use a computer before. For Arnosts,
university education is very typical (5/7), whereas foriilas, lower education is more typical (although
data is not available here in the full extent). As the todayid-age population is aging, we expect more
elderly in the future to be computer literate.

In housing situation, most Arnosts reported to live in th@eim home. This certainly is a trend in the
Czech Republic in the past years, but it is surprising how tlioup of people, who frequently retired
only a few years after the velvet revolution in 1989 often agad to react to the new situation in the job
market and save enough money for their own living. In the otiser group, Blankas, the data from the
common questionnaire is not available, but our impressias tivat own living is much less frequent. This
would not be surprising, given that the housing marketistilinder partial law control, rents are low, and
elderly people thus do not have much motivation to buy theim bouse/ at.

When it comes to health, majority of participants in bothiédsyroups reports some level of sight impair-
ment, in the extent typical for elderly users. Some alsontepovorsened hearing (2 Arnosts, 1 Blanka),
impaired motor impairments and/or memory problems. Hpdits were allowed to use glasses when-
ever they asked for it and some did use hearing aids durintethiesessions (2 Arnosts, 0 Blankas). The
health conditions above did not prove to be preventing them fuse of the user interface, although they
sometimes resulted in lowered comfort of use for the coletrol

In regard to household help and other services, Arnosttyregport a need for or current use of any 3rd
party service. However, they sometimes reported the helghadr family members with various areas
of their life. For Blankas, having a family member (usualigd) in the caregiver role living close by
and frequently visiting them seemed to be much more commooweMer, no exact data is available
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for the reasons mentioned above (even if the data was almilhiis information needs to be considered
statistically insigni cant given the number of particigarand qualitative nature of usability testing).

3.2.2 HI

Social demographically data have been collected from 9qgaating persons in the rst test round. All
of them have been interviewed by the same person, an oconphtherapist, who also lled in the forms
related to the testing. The test persons have by themsaphed to the question, none of the participants
has had assistance of neither caregiver nor relative dthimterviews.

The interviews and the test have been performed at their plack, a day-center/ safe workplace in
Uppsala. This kind of day-center is a form of sheltered emplent, no salary is paid out, but everybody
has a pension from the Swedish social security system. Al swal, approximately 400 sek/month, is
paid out as compensation for travels.

The test group contained of 9 persons, 4 women and 5 men. $trdiion of age in the test group is:
7 persons between 20/30 years
2 persons between 31/40 years
Civil status:
2 persons are living together with their partners
7 persons are singles

Housing situation:

6 persons are living in some kind of group/supported livinghwaccess to staff. How much support and
what type of support they have, varies. Some have suppdytalal some have weekly support. None in
the group had a personal assistance.

Everyone had dif culty to describe how much and support thaye on a weekly basis. It probably de-
pends on that personnel physically is present most of the @éind support initiatives not to be registered
without is carried out part's according to xed schedule blgo then needs arise. These group/supported
living can be arranged in various way. Persons that need sumgort are often living in the same apart-
ment house where it always is a base apartment with perstdmndhy and night about. All of them have
their own housing contract and the apartment standard edbhi@ to Swedish standard. It means that the
persons have a one- or two room apartment with cuisines ahddoans.

They that have higher function ability can live in somethihgt is called service apartment, either a rented
apartment or a bought apartment. Base apartment with pggk@in the near area but it can be longer
distances to this.

The 3 youngest persons, two womera8t25yearsand one men 3&arare still living with their parents.
Some of them 3 have additional impairments such as visiomaotdr impairments and one of the persons
is sitting in a wheelchair.

How much help do they need? Question 8:

Everyone has replied that they need a little help. This id@oty not accordance with how their actual
everyday living and support need is. In contrary, theseqmsrexperience themselves as quite skilled and
have dif culties to describe the actual support they haversBns with disabilities in Sweden do not intend
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to understand that certain support, for example, tranapont service for the disabled and
who helps out with the economy, is a kind of support.

Work situation:

Everyone replies, except one person, that they work or stwitljime. This does not correspond to the
general de nition of full time work. Most of the participasmtwork 4 days a week and in average 5 to 6
hours/day.

Technical devices:

3 persond2; P6andPL0 have cognitive aids that are possible to prescribe in 8me8everal explained
that they used mobile phones and computers for planningahe a@nd as support to remember different
daily tasks. 7 persons have a computer at home.

good man

3.2.3 SAG

Whereas the blind test persons were either young or midgtie.ave had two visually impaired candidates
above 65.

One reason for this might be that younger blind persons andifa with modern technology due to their
daily living, whereas older blinds do not see an advantageesntechnology. Most of the blind test users
mentioned that they have a DSL connection in their home, hatthey are very often online, therefore
the usage of the web interface to access the system was drsdadigiion. “While sur ng the internet |
could turn on the TV to listen whether "Ein Fall fir Zwei" hdseady started.”

But also the two elderly test candidates where very skdgtieimre and at the beginning of the test. One
even mentioned "This is just another machine which will asef me." The most exiting part was when
she got the idea during the tests, and she even asked if wet @dapt the system to control her automatic
shutters.

The housing situation was very similar between all canéslatmost of them live together with their
families. As expected, none of them reported health problexcept their visual impairment. Due to their
health, age and their housing situation none of them usécserlike nurseries.

Only the two elderly are widowed and live alone, but theirltreaondition is good enough to do their
household alone. One person reported that she has a haliséthoihce a week.

For more speci ¢ information on the results, please see AdpeC.

3.2.4 ING

Results from sociodemographic data were taken for 10 usersdans of the information provided by
their professional caregivers. The occupation of protesdicaregivers were the following: 1 auxiliary, 1
coach, 1 occupational therapist and 2 social workers, ezggonsible of assessing 2 users.

From the 10 users they assessed, 2 were males and 8 femateS&o Sebastian (Spain), 5 ranked
between 65 to 74 years old, 3 between 75 to 84 and 2 were 85gldans more.

From all the sociodemographic data, perhaps the most signi was that 70% had taken primary studies,
and 60% had never used a computer nor a mobile phone. Moréfrlived at their own home, while
the others lived in either a son or a daughter's house. 70% weportedly experiencing mild health
problems which were preventing them from getting arounéb 88portedly needed help sometimes to deal
with daily life activities. 90% of them were attending a dare center with no extra supervision. 70%
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reported health problems associated with mobility declatene or with current dif culties to travel and
boredom. 20% stated feeling loneliness or isolation, alameith other problems. 50% could reportedly
imagine having the i2zhome system at home, 80% would desiré helpful for the family and 90%
would describe it as an improvement on the push-botton asgstems.

In relation to the bene ts provided by the system, the uséencstated that the system may constitute a
global extra security device for the person, and would gzage of mind to the user's relatives. On the
other hand, they did not generally see many problems witlsylsem, and loss of privacy, intrusiveness
or sense of being observed were not a major issue accordihg tesponses gathered.

All these results can be consulted in detail in the appendix.

3.3 Usability

This paragraph should probably be common for all projedneas and should describe goals of usability
testing within i2Zhome project.

3.3.1 CTU

General results of usability of these interfaces suggest ttiere is a big room for improvements for
these groups of users. Most typical problems include difto distinguish between active and passive
elements, improper labeling (language related issues)ae rfundamental problems such as lack of
understanding (or misunderstanding) of underlying cots;egspecially in the case of alarm and reminder.
Some of these problems can be solved by using a uni ed vidyld, sothers need redesign of various
interfaces or their parts. Some issues identi ed were aésmlts of implementation bugs rather than
design aws.

Future versions of the TV and HVAC can probably be built on édgurrent versions while taking into
consideration results of these tests. However, alarm anthder will need changes that are more thor-
ough. The above-mentioned ndings suggest that functignaf these devices should be divided into
two separate top-level items, each having their own userfate. Further, usefulness of the reminder
device has been questioned during the interviews, so meeareh is needed to nd out whether this
functionality provides an added value to elderly users.

3.3.2 HI

Results from user tests shows that all participants fouagthtotype exciting, and they saw possible areas
of use for a future product. There were only few functions eécelsamined during the test: calendar and
TV, but many participants had proposals about what they avbké to have in a hand-held device. The
interface was understandable and all accomplished to atevigetween the screens with minimal support.
The users found the touch-screen as easy to use, exceptricgaat with impaired motor ability.
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3.4 Accesibility

3.4.1 HI

The accessibility question is current and very importard #@rhas been discussed by many different
persons and organisations. How cognitively accessiblea@mments should be planned and what kind of
resources would be needed is still not surely examined, dudral authorities and private organisations
are engaged in discussions on how to continue the proceshinwWhe disability organisations, this is a
high prioritised question. When it comes to disability ceming the ability to walk and to move, the aids
preventing/supporting this group of people are today ikedt well working, but the cognitively area has
not been equally prioritised. Positive is that a symbol fogr@tion and accessibility has got a Swedish
standard.

When it comes to the prototype tested in the i2zhome projexdt,its future possibilities, it is important
that it contain functions that are needed from an acceggipibint of view and that it economically can
compete with other products on the market. Today, the isttew services should be prescribed and
how this kind of services should be positioned is frequeditgussed. It concerns support issues, product
guestions and cost issues. The range of IT services araasiogeand several of them are already being
provided in order to function for persons with impaired citige ability.

An important aspect is to try to get new products and senticd@come classi ed as being prescribable
aids in order to become available to the persons that arecid othem.

3.4.2 SAG

ISO/IEC Guide 71 [2], which is equal to CEN/CLC Guide 6, desnAccessible Design as "design fo-
cused on principles of extending standard design to peojplteseame type of performance limitation to
maximize the number of potential customers who can read#yauproduct, building or service".
Therefore it "widens the scope of users as far as possibte"iamot limited to the 5th to 95th percentiles
of working populations.” (ISO DTR 22411)

Accessibility is a prerequisite for basic use of productspeysons with sensory, physical or cognitive
disabilities. Generally, the usability criteria (DIN EN@89241-11) effectiveness and ef ciency don't
play a practical role in accessible design yet, let alonisfaation. Of course our aim is not only to ensure
basic accessibility but also ease-of-use of accessibldupts for our target group. Consequently we are
trying to achieve usability of accessibility.

The concepts of accessibility and usability have a foundain or relation to the area of ergonomics.
However, they all have a different focus in their speci care.g. user groups, requirements, methods and
legal implication (see Figure).
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Figure 3.1: Accessibility, Usability and Safety in relatito Ergonomy
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Chapter 4

Recommendation to the technical partners

41 CTU

Open Issues

How to mention language related problems? Uni ed way amamgegt partners?

Report also implementation bugs or not? They were usualyepesd as usability problems.

Users' wishes & Ideas (other arbitrary moans and groanssusentioned during the testing and
interviews)

To be able to set duration on an event in the calendar.

Leaving home scenario - be ensured that everything is shut of
Security - lights would randomly turn on and off.

Safety lock against possible misuse by children.

Power-sawing modes of household (heating, lighting, ...).

To be reminded to take their medication.

The family members should be able to add reminders for edwdr.ot

Device that could be used outside the home would be welcomserig users (smartphone) Turning
alarm on/off for every day in week separately.

Large-screen device with thick border on just one side tatifleright-handers/left-handers (be-
cause everybody would have the device rotated differently)

4.2 HI

Open Issues
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It is far too time-consuming and complicated to program rages and time in the calendar.

A back-button, to get back to the previous side/screen.

It should be possible to see the whole day, with all the addessages.

The touch screen is sometimes to sensitive, especially Witemes to changing TV channels.
An alarms function that sounds is necessary

Users wishes

It should be possible to adapt the inteface to own request:

— like colour setting
— how the time is presented, digital or analog clock

— character size
To be able to use the PDA to other things:

— for security and control functions
— that the stove is not switched off

— open windows etc.
To be able to put services request as:

— select TV channels from Internet guide
— other Internet services that could be useful

To have a timer function on the PD

4.3 SAG

Open Issues

Improvement of the tactile Flash interface

Users' wishes & ldeas (other arbitrary moans and groanssusentioned during the testing and
interviews)

To be able to control the house installation (automatictensit
Connection to the outside providers (like nursery), or fgmi
Burglar protection by random light scenarios.

Possibility to check whether the lights are on or off.
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4.4 INGEMA

After an extensive analysis of the results, and considettiegbehaviours shown by the users in their
interaction with the avatar, we identify the following reesmendations in order to improve the accesibility
and usability of the i2Zhome system:

Addition of a voice recognition featureGiven the high percentage of users that spontaneously
interacted in a verbal manner with the avatar as if it was bpeigon, it seems clear that a verbal
response is a more natural way of interaction than the userehate control, at least for people
with mild to moderate cognitive impairment, which are theyé users in our part of the current
study.

Shorten the time between the interruption of the TV prograuch the appearance of the avatar
(mediated by a black scree)epending on the user, an orientation response or indiffar is the
main response when the black screen appears prior to thar'ayatesentation. With any of these
responses, in order to maintain the users' attention todreees and to not make him/her think that
the TV set has broken (as some stated), we think that thermress the black screen should be
reduced to the minimum amount of time as possible.

Shorten the time between the appearance of the avatar anddhgent the avatar starts to speak.
For the same reasons as stated above for the black scredimehigetween the appearance of the
avatar and the beginning of ""her™ presentation speechilshoe reduced.

Some users only press the remote control if they had beewnl &gkihe avatar to press “yes” on
the remote controlThat means that if the avatar does not explicitly tell to prgss “on the remote
control” some users don't know where they have to press.

The avatar should provide further explanations when answéthe users are different from those
expected.When the avatar explains that a handball match is going to (§&ee-a-program” pro-
posal),sheexplains what to do if the user wants to see the program, kuivhat to do if he/she
does not. Something like “If you don't want to see the matalesp 'no' in the remote control”
should be said by the avatar, because if the user does nottavaee it, he/she will probably not
press any button in the remote control unless the avatas give/her a directive.

Version: November 19, 2008 (draft) Distribution: Interfport



Bibliography

[1] J. Alexandersson, E. Urdaneta, C. Buiza, |. Laskibar,E&xaniz, MF. Gonzalez, M. Dubielzig,
M. Klima, M. Rydén, and J. Kunnari. Self assessment repoetchmical report, DFKI, INGEMA,
CTU, SAG, HI, 2007. i2home Deliverable.

[2] M. Klima, A. J. Sporka, M. Macik, I. Maly, O. Langr C. Buiz&. Urdaneta, M. Dubielzig, J. Gorlich,
K. P. Wegge, J. Kunnari, and A. Rylén. Scenario Descriptidachnical report, CTU, INGEMA,
SBS, HI, 2007. i2home Deliverable.

[3] E. Urdaneta, J. Alexandersson, J. Kunnari, M. Rydén, Nmi, A. Sporka, M. Dubielzig, C. Buiza,
and A. Etxaniz. Evaluation plan. Technical report, DFKIGEMA, CTU, SAG, HI, 2007. i2zhome
Deliverable.

57



Chapter 5

Appendixes

5.1 Appendix A:iZhome Evaluantion: Qualitative interviews

Name:
Date:

i2home Project - lifestyle monitoring questionnaire
SECTION 1. ABOUT YOU

All replies are in strict con dence. The purpose of sectiors 1o build up a picture of you as someone
who uses the i2Zhome system.

PLEASE TICK WHERE APPROPRIATE

1. which of the following age bands do you fall?

Under 65
65-74
75-84

85 and over

2. What is your sex?

Male
Female

3. Where is your place of residence?

Germany
Sweden
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Czech Republic
Spain

4. What is your occupation?

5. How many years did you study?

Grammar
High School
University
Others

6. Do you have experiences with computers or similar de®ices

Never
Max. once amonth
Max. once a week
Everyday

7. Approximately, what is your total household income befiax and other deductions, but including

any bene ts and pensions?

Under 5,00@ per annum
5000-999% per annum
10,000-19,99% per annum
20,000-29,99® per annum
30,000e or more per annum

8. What is your housing situation?

Own your own home/mortgage

Rent from the council/housing association
Rent from a private landlord

Other

9. What sort of house do you live in? add more details heretaheu

House with stairs

Flat

Ground oor at

Bungalow

Sheltered accommodation
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Nursing/residential home
10. Do you have any kind of health problem that causes youedify or restricts you getting around?

Yes, a lot
Yes, a little
No health problems

11. Do you have anybody to help you at home?

I need help most of the time
I need help a lot of the time
I need help sometimes

| don't need help

12. Which of the following describes your household sito®

Live alone

Live with spouse only

Live with spouse and other family members
Live with children

Live with other family members or friends
Live in residential home or nursing home
Other

13. Please tick if you receive any of the following servicexrendetails

Nurse
Social worker
Home help
Meals service
Day centre
Short stays in a residential/nursing home
Warden
Push button alarm system
Other (please specify)
14. Some people experience problems as they get older.eRtedsat each problem below and tick to
say whether they are a problem you have are we agents orchesar
Financial dif culties
Problems with pensions
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Declining health/mobility

Crime/fear of crime
Loneliness/isolation

Transport/hard to travel around

Lack of respect from society
Problems with the health service/NHS
Lack of proper care in the community
Housing problems

Having to go into an old person's home
Boredom/nothing to do
Heating/keeping warm
Unemployment/lack of jobs

No problems

SECTION 2. GENERAL

Here are some general questions about the i2Zhome system
15. Do you feel you know how system works?

To a great extent
To some extent
A little
Not at all
No view
16. Do you think new technology in general is a good or badgthiBo you believe the new technolo-
gies can improve new technologies
Good thing
Bad thing
Unsure
17. How satis ed were you with the way the system was insti@lethey will not understand. no
comparation, what means installation?
Very satis ed
Fairly satis ed
Not very satis ed
Not at all satis ed
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No view
18. Did you have enough information before the system wadallad?

19.

20.

21.

22.

Yes de nitely
Yes possibly
Possibly not
De nitely not

No view

Who do you think would bene t most from the system?

All older people

Older people living alone
People with dementia

None

Other group(please specify)

How important is the i2Zhome system to you?

Essential

Very important

Fairly important

Neither important or unimportant
Not important

Do you think the system helps the families of the owner?

Yes de nitely
Yes possibly
Possibly not
De nitely not

No view

Overall, how satis ed are you with the iZhome system?

Very satis ed
Fairly satis ed
Not very satis ed
Not at all satis ed

No view
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23. Is the system an improvement on the push-button alartarag®

Yes de nitely
Yes possibly
Possibly not
De nitely not

No view
24. If you had to pay for the i2Zhome system yourself, how muohladryou be willing to pay per week?

Nothing

1-5e per week

6-10e per week
11-15e per week

16 e and over per week

SECTION 3. BENEFITS AND PROBLEMS OF THE i2home SYSTEM

25. Here are some bene ts that people have mentioned abeuftiom system. Please tick to say
whether you agree or disagree

Strongly | Agree Not sure | Disagree | Strongly

Agree slightly slightly disagree
a. | feel more secure in
my home
b..The system is essential
to me
c. It is an extra safety
blanket?
d. | am more independent
now

e. | feel help will arrive if
something happens to m
f. | feel someone is look;
ing after me
g. It gives peace of mind
to my family
h. I am less afraid on my
own

i. | feel more con dent

j- It helps me to stay liv-
ing living at home

k. | have more peace qf
mind

4%
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26. Here are some problems that people have mentioned dimiiiome system. Please tick to say
whether you agree or disagree

Strongly | Agree Not sure | Disagree | Strongly
Agree slightly slightly disagree

Itis annoying, having itin
my home

Having the system mear)s
that | get less other se
vices

It is intrusive

Having the system mean
that | see less of othe
people

It is just a piece of ma
chinery that doesn't really
help me

It will be just another way|
of making money out peo

[

=

ple

It is just a way of cutting
costs

I will not be able to afford
the system

My home is less private
now

| feel | am being watched
all the time

SECTION 4. PERFORMANCE OF THE SYSTEM

Finally, here are some questions about how well the systermvbeked
27. Have you had any alert calls from the system?

Yes
No

28. Is the system is easy to use?

Very easy
Fairly easy
Fairly dif cult
Very dif cult
Unsure
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29.

30.

31.

32.

33.

34.

Are you con dent that the system works properly?

Yes de nitely

Yes, to some extent
Unsure

No, to some extent
De nitely not

Has the system worked in the way you thought it would?

Yes de nitely

Yes, to some extent
Unsure

No, to some extent
De nitely not

Have there been situations where the system has raisddraand there have been no problems?

Many
Some
None
Don't know

Have there been situations where a problem has occuntetha system has not recognised it?

Many
Some
None
Don't know

Is the system sensitive enough?

Too sensitive
Just right
Not sensitive enough

Do you think the system reacts quickly enough if a probbeeurs?

Yes de nitely

Yes, to some extent
Unsure

No, to some extent
De nitely not
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5.2 Appendix B: Common results
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5.3 Appendix C: CTU
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5.4 Appendix D: HI

HI tables of result per persona: Emma

The following table shows the results of the questionndivethe participants. They have been asked and
lled out by the interviewer.

1. Into which of the following age bands do 11213lals|le6l7]8lo9
you fall?

Under 65 @I XXX [|X|X]|X]X]|X]|X
65-74 (2

75-84 (3)

85 and over (4)

2. What is your sex?

Male 1) X X | X|X X
Female @2 | X X X | X
3. Where is your place of residence?

Germany Q)

Sweden @ | X | X | X|X[X|X|X]|X[|X
Czeck Republic 3)

Spain (4)

4. What is your marital status?

Married Q)

Cohabiting 2| X | X

Divorced/separated 3

Widowed 4)

Never married 5) XX | X[ X]|X|X]|X
5. What is your occupation?

Works full time Q) XX [ X[ X|X]|X X
Works part time (2 | X

Does not work but applies for work _ (3)

Studies full time (4) X
Studies part time )

Sickness benetorpensiond  (6)

Other (8)

6. Approximately, what is your total house-

hold income before tax and other deduc-

tions, but including any bene ts and pen-

sions?

Under5,00 perannum____ (D) | X | X [ X | X | X | X | X | X |X
5000e (2)

10,000e (3)

20,000e 4

30,000e ormoreperannum___ (5)
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7. What is your housing situation? X
Own your own home/mortgage (1)
Rent from the council/housing association

(2)
Rentfromaprivate landlord _ (3) | X | X

Other (4) X | X X[ XXX
8. What sort of house do you live in?

House with stairs Q)

Flat @ X | XX X | X|X X
Ground oor at 3)

Bungalow 4) X X

Sheltered accommodation  (5)
Nursing/residentialhome__ (6)

9. Do you have any kind of health prob-
lem that causes you dif culty or restricts
you getting around?

Yes, alot 1) X
Yes, a little (2 X X
No health problems ) X | X X X | X|X

10. Many people need help to stay living af
home. This could range from shopping and
cleaning to more intensive help, such as as
sistance with bathing, dressing and getting
around. This help can be from a husband
or wife, family and friends, or from the
health and social services. Which of the fol-
lowing describes your situation?

I need help mostofthetime____ (1)
Ineed helpalotofthetime_____ (2) [ X | X | X | X | X | X | X | X | X
I need help sometimes 3)
| don?t need help (4)

11. Which of the following describes your
household situation?

Live alone Q) X | X | X X
Live with spouse only. @ | X|X
Live with spouse and other family members
(3)

Live with children 4)
Live with other family members or friends
(5)
Live in residential home or nursing home (B)
Other (7

12. Please tick if you receive any of the fol
lowing services more details
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Nurse (1)

Social worker (2

Home help B)| X | X X[ X|X X

Meals service 4)

Day centre (5)

Short stays in a residential/nursing home (6)

Warden (7

Push button alarmsystem___ (8)

Other (please specify 9

13. Do you have experiences with comput:

ers?

Never Q)

Seldom (2 X X

Once a week 3)

3 ? 5times a week 4| X X

Every day (5) X|X|X]|X X

14. Do you have a computer at home?

Yes @[ X | X[ XX X X

No 2) X X X
2 General

13. Do you feel you know how system

works?

To a great extent Q) X | XX

To some extent 2 | X[ X|X X

A little 3) X X
Not at all 4)

No view (5)

14. Do you think new technology in gen-
eral is a good or bad thing? Do you be-
lieve the new technologies can improve new
technologies?

Good thing @ | X[ X|X|X|X|X]|X|X]|X
Bad thing (2
Unsure 3)

15. Who do you think would bene t most
from the system?

All older people Q)
Older people livingalone______ (2)
People with dementia 3)
None (4)
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| Other group G| [X[X[X[X[X] | [ |
16. How important is the i2Zhome system to
you?
Essential Q)
Very important (2) X | X
Fairly important 3) | X X X X
Neither important or unimportant____ (4) X
Not important ) X X

17. Do you think the system helps the fam-
ilies of the owner?

Yes de nitely 1)

Yes possibly 2 | X X | X

Possibly not 3 X X X

De nitely not (4)

No view (5) X X X

18. Overall, how satis ed are you with the
i2Zhome system?

Very satis ed Q) X

Fairly satis ed 2 | X X X | X|X|X

Not very satis ed 3 X X
Not at all satis ed 4)

No view 5)

19. Is the system an improvement on the
push-button alarm systems?

Yes de nitely Q)
Yes possibly (2)
Possibly not 3)
De nitely not 4)
No view B[ X | X|X|X[X|X[|X|X]|X

20. If you had to pay for the i2Zhome system
yourself, how much would you be willing to
pay per week?

Nothing @) | X | X|X X X[ X|X]|X
1-5 (2 X

6-1Ce (3)

11-1% 4

16e and more per week (5)

3 Bene ts and Problems of the iZhome system

4 Performance of the System
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25. Have you had any ?alert? calls from
the system?

Yes (1)

No @ [ X[ X|X|X[X|X[|X|X]|X
26. Is the system is easy to use?

Very easy Q) X | X

Fairly easy 2 | X[ X|X X X
Fairly dif cult 3) X X
Very dif cult 4)

Unsure 5)

27. Are you condent that the system
works properly?

Yes de nitely Q)

Yes, to some extent 2 | X X X X
Unsure 3) X | X X X

No, to some extent (4) X
De nitely not (5)

28. Has the system worked in the way you
thought it would?

Yes de nitely (1) X
Yes, to some extent 2 [ X[ XX X | X X
Unsure (3) X X
No, to some extent 4)

De nitely not (5)

29. Have there been situations where the
system has raised an alert and there have
been no problems?

Many Q)
Some (2)
None B[ X|X|X|X[X|X[|X|X]|X
Don?t know (4)

30. Have there been situations where a
problem has occurred and the system has
not recognised it?

Many Q)

Some (2) X X X
None 3 X

Don?t know 4) | X X X X X
31. Is the system sensitive enough?

Too sensitive (1) X X

Just right 2 | X | X X X | X
Not sensitive enough 3 X
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32. Do you think the system reacts quickly
enough if a problem occurs?

Yes de nitely 1)

Yes, to some extent 2 X X
Unsure B) | X | X|X X
No, to some extent (5) X | X | X

33. Is the i2zhome system suf ciently linked
to other services (eg. warden, medical
emergency services, or social services?

Yes de nitely Q)

Yes, to some extent (2)

Unsure 3) | X X | X

No, to some extent (4)

De nitely not 4) X[ X|X|X|X X

34. Is the system adequately linked to rel-
atives and/or neighbours who might give

help to you?

Yes de nitely 1)

Yes, to some extent 2

Unsure )

No, to some extent 4)

De nitely not @ | X X|X|X|X[X|X|X]|X
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5.5 Appendix E: SAG
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5.6 Appendix F: ING
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