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Summary

This report details how the accessibility of the system has been evaluated on the �rst prototype. The tests
have been based on the user requirements analysis (WP1) and the accesibility standards and guidelines.
The users performing the tests have been taken from each testlocation participating in the project: elderly
people at CTU, mild to moderate Alzheimer's disease patients at ING, persons with acquired brain injury
at HI, and subjects with reduced physical and sensory (sight, hearing, touch) abilities at SAG.
Results obtained from the tests applied in each setting provide valuable information related to sociodemo-
graphical, usability and economical issues, which have been used to formulate recommendations to the
technical partners involved in the development of the FirstPrototype. 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 has been evaluated on the �rst prototype. The tests
have been based on the user requirements analysis (WP1) and the accesibility standards and guidelines.
The users performing the tests have been taken from each testlocation participating in the project: elderly
people at CTU, mild to moderate Alzheimer's disease patients at ING, persons with acquired brain injury
at HI, and subjects with reduced physical and sensory (sight, hearing, touch) abilities at SAG.
Results obtained from the tests applied in each setting provide valuable information related to sociodemo-
graphical, usability and economical issues, which have been used to formulate recommendations to the
technical partners involved in the development of the FirstPrototype. and to raise further recommenda-
tions for the development of the Second prototype.
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Chapter 2

Evaluation of First prototype at each test
location

2.1 CTU

2.1.1 Target audience

The target audience for these tests is represented by two groups of elderly people, described by two
personas in D1.1 - User requirements report: Blanka and Arnoŝt. For each of these groups, tests were
conducted separately and in different locations.
The conformance of participants to the personas has been assessed through a uni�ed project questionnaire,
results of which can be found in the tables inAppendix C. However, the results of the questionnaire are
not available for some test sessions (as can be seen on the named tables).

2.1.2 Test setup

For each of our personas, usability tests were conducted in different locations. Participants conforming to
the Arnôst persona were hired at the University of the Third Age and the tests took place at the usability lab
at Czech Technical University. For participants conforming to 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 the sessions. For most tests, there have been two
to three test moderators and observers in the same room with participant. Remote observing did not occur.
Due to some performance problems with the implementation, the �rst four test sessions were performed
on a laptop computer and the remaining sessions on a UMPC Mivvy UM-400 (See Figure), a device
between a PDA and a small laptop in size.

3
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Mivvy UM-400

To comply with the European Committee research regulationsand the i2home ethical board regulations,
as well as Czech Republic law, the participants were properly informed about their rights, and their par-
ticipation in the study was completely voluntary. An English translation 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 partners. This common procedure consists of the
following sequence of steps:

1. Introduction of i2home and the staff present

2. Users' questions

3. Informed consent (signature)

4. Pre-test interview

5. Test

6. Post-test interview

7. Users' questions

The tasks used for usability testing are described below. While some of these tasks originate in scenarios
(see D1.3) [2]. . . , others were added to test interaction in more detail than as covered in scenarios.

Figure 2.1: Initial screen as used for usability testing (both Arnoŝt and Blanka)

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



IST-033502i2home D:8.2 November 19, 2008 Page 5/166

Figure 2.2: TV UI as tested in TV related tasks (Arnoŝt)

TV tasks

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

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

Task 1: Turning the TV on
Turn on the TV

Version: November 19, 2008 (draft) Distribution: InternalReport
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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 TV user interface
Could you tell what is on the TV right now?

Task 5: Using detailed EPG information (Arnoŝt only)
Could you tell what is on at the "Nova" channel at 12:20?

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

Air conditioning tasks

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

Because we did not have the physical HVAC device, we needed toset the appropriate initial values. The
initial actual temperature was 20.5 degrees Celsius and thechosen temperature 26 degrees Celsius. The
temperature in the room in which the tests were performed wasnot measured, 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 with HVAC user interface
You plan to go shopping in a short while. What clothes will youput on? (Note: This task was included

Version: November 19, 2008 (draft) Distribution: InternalReport
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Figure 2.5: The UI as used in HVAC tasks (Arnoŝt)

to test whether the participants are able to �nd informationabout the outside weather in the user interface.)

Task 3: Using the weather forecast screen (Arnoŝt only)
Participants using Arnôst's interface only: What is the weather going to be like tomorrow?
Task 4: Using the timer (Arnoŝt only)
Set the HVAC to work between 14:00 and 19:00

Alarm & reminder tasks

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

Task 1: Setting an alarm

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

Figure 2.8: Create and edit event screens (Arnoŝt)

Figure 2.9: "Agenda" screens (Arnoŝt)

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

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

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

2.1.4 Findings and recommendations (per persona)

Findings and Recommendations (Blanka persona)

General and conceptual issues discovered during the usability tests are described below. Other issues are
described in the following chapters and are grouped according to the screens/devices they are relevant for.

General and conceptual issues (Blanka persona)

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

1. The home metaphor (in its Czech translation) was generally not understood by the participants
corresponding to Blanka's pro�le.

Interpretation: This is comprehensible considering that it is a purely PC-based metaphor. However,
if this metaphor is used consistently throughout the system, this should not be a major obstacle.
Ease-of-use may be more important than ease-of-learn in this case.

Recommendation: No changes suggested.

2. The participants often attempted to "hold" a virtual button, to continuously repeat a function. For
example, they attempted to hold the "volume plus" button on the TV control to increase the volume
by more than one step.

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

Initial Screen (Blanka persona)

3. The image displayed on the "Choose Device" screen is an alarm clock, but the label says "Calendar"
(in Czech "Kalendár").

Recommendation: Use better image. This problem could be solved by 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 as symbols on the buttons instead of
arrows. On the other hand, the arrows should probably be usedon the "channel plus" and "channel

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

5. The participants had troubles turning the TV off.

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

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

6. Some participants tapped the channel icon in the status area when attempting to change the current
channel.

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

Recommendation: Make the channel icon an active element that opens a screen with the channels
available. This screen would allow to directly choose the desired channel.

HVAC (Blanka persona)

7. The concept of Current vs. Chosen temperature was not wellunderstood. Chosen (In Czech
"Cílová") was considered outside temperature by some participants.

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

Recommendation: Remove the actual temperature or make it much less prominent as in most cases
it equals the target temperature.

8. The purpose of the thermometer graphic was not very well understood.

Interpretation: The symbol itself is not a suf�cient sourceof information for Blanka, and in this
particular case, the connection of this element to the current and chosen temperatures is not clear
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enough.

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

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

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

Recommendation: None.

Alarm & reminder (Blanka persona)

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

Interpretation: This is natural given typical previous experience of an elderly user with alarm de-
vices. There is no need to con�rm the previous setting in neither analogue nor digital alarm devices.

Recommendation: Remove the necessity to con�rm the alarm setting by the "Turn On" button.

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

Recommendation: Rename "Record" to "Record Memo". The concept of recording a memo is
generally not known, but it is something we can expect users to learn easily.

12. Some participants complained about the absence of current time when setting the alarm.

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

Findings and Recommendations (Arnôst persona)

General and conceptual issues (Arnoŝt persona)

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

Version: November 19, 2008 (draft) Distribution: InternalReport
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13. In many cases, users failed to distinguish elements theycan interact with and static labels, icons
and other passive elements. This occurred in several parts of the user interface, e.g. in the initial
screen with the icons of devices.

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

Recommendation: A solution to this problem is de�ning a uni�ed visual framework for all user
interfaces, which should include a visual indication of active/control elements.

14. Frequently, users had a problem with multitasking. For example if they had to add a reminder and
actually were controlling the TV, they switched the TV off and then started controlling the reminder
instead of keeping the TV running and simply switching to thereminder UI.

Interpretation: The team sees this problem as a dif�culty tounderstand and get used to the concept
of having remote controls for several devices in one device.Users currently do not have a compa-
rable experience with state-of-the-art technology and should easily get used to this in the context of
a real household, seeing the effect of their action with the controller in real life.

Recommendation: None.

15. Some users returned back home even if they actually wanted to go one step back. Also, this group
of users frequently reported being familiar with this metaphor from internet browsers.

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

Recommendation: None.

16. The HOME icon was claimed to look like an arrow by one participant

Recommendation: Change the symbol so that the bottom line isfarther from the boundary of the
button (which should make it somewhat less arrow-like) or use a new graphic.

Initial screen (Arnôst persona)

17. Some participants complained that the icon (image of an alarm) is not consistent with the function-
ality of the associated target (alarm and reminder). (This issue has also been identi�ed in tests of
Blanka's UI).
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Recommendation: Consider a different icon and name or consider dividing the reminder UI into
two separate devices - Alarm Clock and Calendar. This would much better match the users' mental
model.

TV (Arnoŝt persona)

Menu

18. Wanting to switch the TV channel, after having opened theTV menu, users frequently tapped "Pro-
gram" instead of "Watch" (which in the current implementation is the right choice).

Interpretation: This �nding may have been strongly in�uenced by wording of the particular task,
which was "Switch the program". With "program" being the last word they have heard, participants
naturally used this clue to perform the task, erroneously led towards EPG.

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

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

Recommendation: Replace by better graphic.

20. The "Home" icon (In Czech "Domu") in TV menu is redundant.

Recommendation: Remove it.

TV control screen

21. Some users had trouble �nding the off button in order to turn the TV off. (This issue has also been
identi�ed in Blanka's UI.)

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

Recommendation: Emphasize the "off" button visually and use a different image. Consider relo-
cating the button.

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



IST-033502i2home D:8.2 November 19, 2008 Page 14/166

22. Switching to the most recently used channel is useless when the channels can only be browsed (no
direct input of channel number by direct selection of channel)

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

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

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

Recommendation: This problem would probably be solved by a uni�ed graphic style. In addition,
we can consider omitting the graphic or placing it somewhereelse.

24. Most users tried to change the channel by clicking onto the channel icon.

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

Recommendation: Use the channel icon for switching the channel. In the future, tapping the chan-
nel icon should open a screen with a list of channels for the user to pick from.

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

Interpretation: Interesting is that this rarely happened with Blankas. The reason for this could be
previous experience of Arnoŝts with set-top boxes or other, more sophisticated TVs. Although it
makes sense to use the big TV screen to display this information, we should be aware of the poten-
tial problems when users will have to divide their attentionbetween the remote TV screen and the
touch screen controller, which does not provide any tactilefeedback.

Recommendation: Implement the TV menu on the TV.

26. Volume up/down buttons were often confused. (The same problem was identi�ed in the tests of
Blanka's TV UI above.)

Interpretation: We assume that this was caused by improper labels on these buttons. Even though
"volume up" and "volume down" are used phrases in English, users' mental model of volume is
probably closer to "more" and "less" than "up" and "down".
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Recommendation: Create a good, well-descriptive symbol set and use "plus" and "minus" labels
for volume buttons and "up" and "down" labels for channel buttons.

27. Some participants expected the device to turn on right after they chose the device. The extra step -
clicking the "turn on" button - may have been somewhat surprising for them.

Recommendation: Consider turning on the device as soon as the user (applies to both Arnoŝt and
Blanka) chooses it and research possible consequences (controlling the device remotely, what hap-
pens if the user is using the device just to browse EPG information, etc...).

28. The name of the currently watched program has not proved to be very useful.

Recommendation: Should be focused in further development (add "currently on" label, add name
of the next program, research attention division between the TV screen and the controller).

29. The concept of searching information about coming showson the device was not understandable
for some participants.

Recommendation: This is a serious issue requiring more attention and testing.

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

EPG screen

31. The name of the actual channel is not present on the screen(only channel logo is displayed).

Recommendation: Include the channel name if possible.

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

Recommendation: Either let the user display a separate screen with details about a particular show
or use a collapsible component, which allows to display all text in place.

33. The day the EPG is browsed for is not present on the screen,although it is important contextual
information.

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

34. Users were wavering when asked to move on to other tasks from the EPG screen. Many chose the
Home button instead of OK.
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Interpretation: When inquired about their uncertainty, they reported that OK seemed odd to them,
as they had not made any change to be con�rmed.

Recommendation: Replace the OK button with Cancel.

35. bug—The column titles were in English in the tested UI, althoughthe rest of the UI was translated
to Czech.

Recommendation: Complete the translation.

HVAC (Arnoŝt persona)

HVAC screen

36. The weather forecast included in the HVAC screen has proven to be a problem for users when
searching for weather related information.

Interpretation: We assume that one of reasons for this confusion was abundance of temperature re-
lated values on the screen, together with the fact that thereis no direct relation between the weather
and the temperature inside. From the follow-up questions, participants generally reported that out-
door weather does not seem to be in relation to indoor temperature to them.

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

37. The timer seemed to be confusing - users were not sure whatits purpose is.

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

38. When right-handed users are tapping on the increase/decrease temperature buttons, at the same time
they are covering the target temperature with their hand. Users therefore do not see the value they
are setting.

Recommendation: Change layout of this screen so that it better �ts right-handed users, not left-
handed ones.

39. One user tried to set the target temperature by dragging the pointer in the thermometer.

Interpretation: This is an example of how this group of userstends to manipulate data directly.
Wherever possible, direct manipulation metaphors should be used.

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



IST-033502i2home D:8.2 November 19, 2008 Page 17/166

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

40. Some users do not understand the concept of "modulo" setting of a value. There is a time value
and plus/minus buttons. If the time was 9:55, and they want toset 9:00, approximately one-half of
users tapped the minus button more than once instead of usingthe modulo setting and tapping the
plus button once.

Interpretation: This is not a usability �aw, as they would reach the desired result only with more
effort. Eventually, when using the device for a long time, users may �gure out how to save some
effort.

Recommendation: No recommendation.

41. One participant attempted to tap the "On" and "23:00" labels and was surprised when he did not get
any feedback.

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

Recommendation: Reconsider and attempt to redesign this screen to include only one element for
both communicating and changing the state of the device. Note that a convention for visually dis-
tinguishing active elements would also help here.

42. Some participants did not really understand the conceptof current (in Czech "Aktuální") vs. chosen
(in Czech "Cílová") temperature. (Same problem identi�ed in Blanka's UI.)

Interpretation: In the tested version of the user interface, the current and chosen temperature were
close to each other and they were not enough distinct visually.

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

Weather screen

43. Some users expressed their uncertainty as to what the effect is of 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. Users were expecting to see more information about weather for a particular day if they tap on that
day in the list.

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

Reminder (Arnôst persona)

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

Recommendation: Keep an eye on consistency of these two screens in the next version of the user
interface.

46. Confusion about alarm vs. reminder (some users tried to set both alarm and reminder for a single
event).

Recommendation: Reconsider the usefulness of the reminderfunctionality for this group of users.
If we decide to keep the functionality, try to �nd better and more descriptive name.

Menu

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

Recommendation: Based on the �ndings in Blanka's alarm & reminder interface, split this device
into two separate task-based interfaces. Further, attemptto design the reminder interface so that
Arnoŝt can immediately see the list of existing reminders without manual navigation to the agenda
screen.

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

Recommendation: We may want to re-consider the bene�ts of the reminder device for this group
of elderly. Reconsider this functionality in the future versions of the UI.
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49. One user mentioned that this screen is not consistent with the initial device selection screen as there
are no icons here.

Recommendation: This inconsistency is not necessary a problem. However, the other issues identi-
�ed with the reminder suggest that this screen be completelyremoved in future versions of reminder
and alarm UI.

50. The label New Event (in Czech "Nová událost" ) was not understood well.

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

51. The meaning of label "Agenda" is not clear to all users (could be Czech speci�c problem).

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

52. bug—The "set alarm" label (in Czech "Nastav budík") is truncated.

Recommendation: See the previous recommendation. This screen will be completely removed in
future versions of this UI.

Add new alarm screen.

53. bug—The checkbox does not react well. It receives focus on the �rst touch but does not toggle its
state.

Recommendation: Consider replacement of checkboxes by a better widget.

54. bug—When the alarm is set and the participant clicks on the "Set Alarm" button, the original alarm
is not modi�ed; the screen behaves as if a new alarm is set instead. However, this is misleading as
there can only be one alarm set.

Recommendation: The result of this problem was that the users did not understand what was hap-
pening, so they perceived this as a usability problem. However, its cause lies in the implementation
and is easy to �x.

Alarm edit screen

55. When setting the alarm, users are not sure whether the alarm is activated or deactivated.
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Interpretation: This is understandable given that in all their previous experience, alarm clocks were
two-state (on/off) devices where the state switch was a toggle button with haptic feedback.

Recommendation: Introduce an on/off switch and remove the OK/Cancel buttons.

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

Recommendation: Complete the translation.

57. bug—Super�uous zero in the time text-�eld (Time was 10:005, instead of 10:05).

Recommendation: Fix the problem.

58. bug—The behavior of this element - if you get between 0 and 24 you cannot set any other value.

Recommendation: Fix the problem.

Add and edit event screen

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

Recommendation: Consider removing the text-boxes and keeping only the calendar button. How-
ever, this could be a slowdown for users who are primarily using the keyboard. Are there such users
among users with the Arnoŝt's pro�le?

60. The DeleteEvent does not require con�rmation

Recommendation: Add the con�rmation.

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

Recommendation: Highlight current day.

62. bug—The help-text "Enter Event Description" (in Czech "Vloẑ popis ud'alosti") remains in the
textbox after the user taps on it. Consequently, the user hasto remove the text before they can type
in their own.

Recommendation: Auto-remove the text as soon as user taps onthe �eld or starts typing (typing
without tapping on the text-�eld should have the same effectas if the user tapped on the �eld �rst).
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Agenda screen

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

Recommendation: Time should certainly be visible from the table, at least for the coming events.
This can be achieved by either adding the time to the table or by dividing the table content into
several sections, each containing events from certain timeperiod (for example: today, tomorrow,
next week, etc.).

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

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

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

65. bug—The Time column is too wide.

Recommendation: Make it an appropriate size.

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

Recommendation: Use the minimal empirically determined size of font for this user group.

2.1.5 Test summary

In the tested sample of users, age seems to be no differentiating factor in the Blanka and the Arnoŝt groups.
3/6 Blankas reported the age between 65-74 years and the other 3/6 reported the age between 74-84 years.
Arnoŝts reported the age of 65-74 years in 2/7 cases and 74-84 years in the remaining 5 cases.

As can be seen from the tables inAppendix C, a typical differentiation between Arnoŝt and Blanka par-
ticipants is their previous experience with computers. Allour Arnôst participants are using a computer
or similar device on a daily basis, most frequently for e-mails and internet browsing, but sometimes also
for digital photography and other tasks. Blankas, on the other hand, did never use a computer before. For
Arnoŝts, university education is very typical (5/7), whereas for Blankas, lower education is more typical
(although data is not available here in the full extent). As the 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 Arnoŝts reported to live in their own home. This has certainly been a trend
in the Czech Republic for the past years, but it is surprisinghow this group of people, who frequently
retired only a few years after the velvet revolution in 1989 often managed to react to the new situation in
the job market and save enough money for their own living. In the other user group, Blankas, the data
from the common questionnaire is not available, but our impression was that living in their own homes
is much less frequent. This would not be surprising, given that the housing market still is under partial
law control, rents are low, and elderly people thus do not have much motivation to buy their own house/�at.

When it comes to health, the majority of participants in bothtested groups reported some level of sight
impairment, in the extent typical for elderly users. Some also reported decline in hearing (2 Arnoŝts, 1
Blanka), increasing motor impairments and/or memory problems. Participants were allowed to use glasses
whenever they asked for it and some did use hearing aids during the test sessions (2 Arnoŝts, 0 Blankas).
The health conditions above did not prove to be preventing them from using the user interface, although
they sometimes resulted in a reduced comfort of use for the controller.

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

2.2.1 Target audience

The target audience for the �rst test round includes individuals 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 subjects were able to use a PDA to control TV
functions and to use the calendar function included in the prototype.
Nine individuals, aged 20-40, agreed to participate. All ofthem have cognitive impairments caused by
brain damage. Some of them have additional impairments suchas vision and motor impairments, and one
of the individuals is con�ned to a wheelchair. Eight of the subjects use computers several times a week or
daily. Everyone gave their consent to take part in the study.

2.2.2 Test setup

The test was performed at a day centre that the subjects visitregularly. Everybody, including the staff, at
the day centre, received verbal information about i2home and the purpose of the Swedish evaluation. To
enable testing to be conducted in a quiet environment, we were offered a separate room in which to set up
our equipment.
Everyone was informed that participation was voluntary, and that testing could be terminated if desired.
Equipment consisted of a PDA that was connected to a laptop with the assistance of a switch and wireless
access point.

2.2.3 Tasks

The procedure consisted of the following steps:

1. Introduction of i2home and the staff present

2. Users' questions

3. Informed consent

4. Pre-test interview

5. Test

6. Post-test interview

7. Users' questions

Before the test started, the subjects were given a short introduction of the functions included in the PDA.
The purpose of the test was also to examine if the subjects were able to understand the meaning of the
symbols used in the interface, and if they were able to navigate between the different functions in the
PDA. There was also interest in ascertaining the subjects opinions regarding general issues such as size
and weight of the device.
All of the subjects responded to the same questions before and after 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 TV on and off, changing channels and adjusting
the volume using the PDA.
Since we were unable to use an ordinary TV, the TV settings were entered 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�c 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.m. today. Continue 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 and choose the time that suits you best.
Enter it with keyboard.
You are going to do laundry at 6:00 p.m. on Monday. Enter this in the calendar using the pre-programmed
activities.

2.2.4 Finding and recommendations (per persona)

This chapter describes the issues observed during the test,and includes user comments and suggestions.
All of the subjects were able to handle and navigate the PDA. Some of the individuals (2) needed quite a
long time and extra help from the test administrator to manage the tasks, but all of them completed the test
and were able to cope with the information and instructions they received. These three individuals have
diminished reading ability. This in�uenced their results for the calendar, but did not impact their results
for coping with the TV functions at all. The symbols used for TV functions are well-known and easily
recognizable. None of the subjects had dif�cultly understanding the volume control since the function is
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logical.

TV

1. Half of the subjects had dif�culty changing channels since the symbols tend to glide away.

Recommendation: Make the touchscreen more stable.

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

Recommendation: There should be arrows on the screen to enable forward and backward naviga-
tion.

3. Two individuals with impaired hand function had dif�culty pressing/pointing at the symbols on the
screen.

Recommendation: Make the hit boxes larger and/or enable theuser to make personal settings for
the screen. The pen can be replaced or adjusted to enable a better grip.

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

Calendar

1. Dif�cult to set time for activities. Fifteen minutes mustbe clicked at a time.

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

2. One person wanted to be able to set time in minutes so that train departure times could be entered,
for example.

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

3. Several individuals asked for a back-button to get back tothe previous page/screen.

Recommendation: Develop a technical solution to enable this function.

4. Several individuals would like to be able to see the entireday including all of the entered activities.

Recommendation: Develop a technical solution to enable this function.

5. 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. Most of the subjects could easily �nd the
different functions. No one had opinions about the interface or symbols, but many of the subjects wanted
to be able to make their own settings for the interface. Some of the individuals thought that the PDA was
too big and heavy since they would like to have the option of carrying it in a pocket. Two individuals,
however, found the size of the screen to be positive since itslarge size made it easier to handle.
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One question the subjects responded to was if they would consider using the device themselves. Only four
individuals responded to the question, one of which was positive. The other subjects were already using
other devices which they say function well.
There are probably not enough functions in the prototype forthis target group to �nd it attractive. All of
the subjects have a mobile phone, and many of them use the calendar and alarm functions in their phones.
Most of them (8) use a regular computer as a personal technical device.
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2.3 SAG

2.3.1 Target audience

According to D8.1 Evaluation plan [3]. . . , the purpose of the�rst test phase at Siemens has been "to
verify and ensure basic accessibility of the remote controluser interfaces to persons with different types
of impairment, with the air-conditioning device being usedas a test device among many potential devices.
Aside from the air-conditioning device we have also tested aTV. This is considered an ideal device for
testing, especially since blind and partially sighted users are at risk to be left behind by the advent of
digital set-top boxes."
Therefore, in contrast to all other i2home partners performing evaluations of the user interfaces (UIs) by
real users, the Siemens evaluation dealt with accessibility testing with regard to persons with disabilities,
but not with usability testing. Additionally, the standardusability methods are not feasible and reasonable
for the speci�c user group of persons with disabilities:
Persons with severe disabilities tend to focus on their individual limited abilities, their developed compen-
sation strategies, their special needs, their individual background and their training. Different know-how,
different educational background and different onset times of disability sometimes play a crucial role and
may lead to totally different and even contradictory needs and requirements. For example, a blind user
whose sight-loss occurred at the age of 3 years would probably have different abilities and knowledge
compared to someone who lost the sight at the age of 23 or 70.
This document describes the accessibility evaluation of the �rst prototype of the i2home system at Siemens
C-LAB.
A very important aspect for the accessibility evaluation isthe selection of the target audience. Disabled
users tend to be focused on their individual abilities, their special needs, their individual background and
their training. It is crucial for accessibility evaluationto �nd appropriate set of test persons representing
our personas Mrs. Grün and Mr. Schwarz.
Some of our colleagues are regularly presenting actual developments and projects at meetings of the local
association for the visually impaired. The concept of the i2home project was very well received. Therefore
it was very easy to get a homogeneous group of partially sighted and blind users for the evaluations.

2.3.2 Test setup

For each of our personas we needed to decide which UI and on which platform to test. In contrast to the
user interface for the partially sighted, where we could re-use the UI developed by CTU, a UI for the blind
was not available. Also, the controller device for the blinduser had to be carefully chosen, as a touch
screen is not accessible by construction. The easiest and most promising way was to use the HTML-based
UI, because all participants are familiar with internet andare using Jaws for Windows in combination
with mainstream browsers. Therefore our evaluation platform for blind users consisted of a Laptop with
Windows XP and Jaws for Windows. Only two of the blind test persons were familiar with the Trekker
- a navigation system for the blind which is based on a Dell PDAwith a tactile overlay. They also tested
a Flash based adoption to the Maestro Framework. We decided to conduct the tests only with persons
who are familiar with the Maestro Framework, as the system should integrate seamlessly in the operating
concept of the Framework. Persons who are not familiar with this concept would therefore lead us in the
wrong direction and would have required intensive trainingbefore performing the main evaluation tasks.
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Another reason for this was that the design of this adoption is in a 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, some decided to visit our labs. According to the
usability tests of other project partners our accessibility tests were interview based, with one moderator
and one observer in the same room. In some cases the moderatorand observer was the same person. In
agreement with the participants we decided to abstain from audio or video recordings, because some of
them were very concerned that they might be �lmed in a test situation where they would appear to be help-
less. Disabled persons often don't want to document their unpleasant situations which may be analyzed
by unknown third persons not in the room.

To comply with the European Committee research regulations, the i2home ethical board regulations, the
Siemens regulation, the German Act on data protection as well as the respective acts of the German federal
states, the participants were properly informed about their rights.

The participation in the evaluation was voluntary.

2.3.3 Tasks

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

1. Introduction of i2home and the staff present
2. Users' questions
3. Informed consent (signature)
4. Pre-test interview
5. Test
6. Post-test interview
7. Users' questions

The tasks used for usability testing are described below. While some of these tasks originated in scenarios,
others were added to test interaction in more detail than what is covered in the scenarios.

TV tasks

The initial state for the tests for the TV interface was a TV inpower-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 user interface

Could you tell what is on TV right now?

� Task 5: Using detailed EPG information (Arnoŝt only)

Can you tell what is on channel "Nova" at 12:20?

� Task 6: Switching the TV off

Turn the TV off.

Figure 2.10: Initial screen as used for accessibility testing with Mrs. Grün (based on CTUs Flash
UI)

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 withHVAC user interface (Mrs. Grün only)

You plan to go shopping in a little while. What clothes will you put on? (Note: This task was included
to test whether the participants would be able to �nd information 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 doctor. Set the alarm clock to 6 am.

Task 2: Changing alarm time

The doctor called you and changed the appointment time. Change the time of the alarm.

Task 3: Setting a reminder

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

2.3.4 Findings and recommendations (per persona)

Findings and Recommendations (Partially sighted (Mrs. Grün)

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

General and conceptual issues (partially sighted)

During the setup of the accessibility tests, we determined that the UIs developed by CTU for the Personas
Blanka and Arnôst might meet the needs of the partially sighted candidates.Therefore we decided to use
these UIs although they where not developed for our target group. In contrast to Blanka and Arnoŝt the
partially sighted test persons are mostly familiar with modern technology. They rely on it, e.g. when
using special magni�cation software for reading the newspaper, etc. Some of them reported that they even
use their CCTV to use the remote of their TV. Therefore, afterhaving started initial evaluations with the
Arnoŝt UI, we decided - based on some discussions with the users - to include both UIs in our tests, as the
perfect UI for the partially sighted users seemed to be somewhere in between both UIs.

All test persons where able to control the TV or HVAC without having any problems. Therefore the
ideas and issues that came up during the tests can be seen as suggestions to make the system more com-
fortable or logical. One candidate even wished to use the UCHto control the automatic blinds in her home.

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

Interpretation: Due to their visual disability some of the users 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 recognizable.

2. Some participants asked for a colour pro�le to change the screen 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 wise toprovide 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 only three options, it would be no problem to enlarge
the images).

6. The arrangement of the icons should be better grouped in a column.

Recommendation: Arrange the enlarged icons in a column.

TV (Mrs. Grün - partially sighted based on Arno ŝt UI)

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

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

8. Participants didn't understand the meaning of the "last"button.

Interpretation: The control only offers channel up/down sothe "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 sense if they could jump to channels directly via the
number block on a remote.

Recommendation: Remove the "last" button and �ll the space with enlarged versions of the other buttons.

9. Some participants thought that tapping the volume icon would set the TV on mute.

Interpretation: They expected to be able to mute the TV by pressing the icon for volume.

Recommendation: Make the volume icon an active element thatsets the TV on mute.

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

11. Most participants asked how to go back from the Menu screen. (They 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 might turn the 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 channelscreen. 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 missing. The test person even suggested to use the
channel icon to open the favourite list without modifying the overall UI.

Interpretation: Using a satellite set-top box means lots ofTV programs. Sometimes the use of a favourite
list can be very helpful.

Recommendation: Think about the idea.

TV (Mrs. Grün - partially sighted based on Blanka UI)

13. Most candidates prefered the Blanka UI to the Arnoŝt UI. However they were missing the menu button.

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

Recommendation: Modify the Blanka UI so that it has the same simple structure, but with additional
functionality.

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



IST-033502i2home D:8.2 November 19, 2008 Page 33/166

14. The test users were astonished that the icons for volume up/down were different from the icons of
channel up/down.

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

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

Interpretation: Discussions with the test persons revealed that they were used to using the thumb of their
right hand to press the buttons on their remote. The channel switching functionality is used more often
than the volume functionality, therefore they preferred the other order.

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

16. Some test persons asked for a 4-direction arrangement with channel up (top), channel down (bottom),
volume down (left), volume up (right) and the menu button in the center.

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

Recommendation: Change arrangement and evaluate whether this is really 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 channel.

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

HVAC (partially sighted based on Arnoŝt)

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

Recommendation: Make the actual temperature larger. Or see16

20. Suggestion made by one participant: Display only the Current Temp with a very large font. By press-
ing + or - the target temp will be displayed. After pressing + or - again, the target temperature will be
changed. Advantage: Large information and no accidentallychanging of the target temp.

21. Use larger fonts rather then writing "Temp" because it'salready indicated by "� C"

Interpretation: The imagery itself is not a suf�cient source of information for Blanka, and in this particular
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case, the connection of this element to the current and chosen temperatures is not clear enough.

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

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

Alarm & reminder (Mrs. Grün - partially sighted based on Blan ka UI)

23. Some of the participants suggested to use "memo" insteadof "record" for the recording of memos.

Interpretation: Record reminds persons to VCRs.

Recommendation: Rename button to "memo".

Findings and Recommendations (Mr. Schwarz - blind users testing web interface)
This chapter describes the issues observed during the testswith "Mr. 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 thing. Blind users are either using a refreshable Braille
display or speech output. In general, blind users are very familiar with using the internet; therefore the
UCH web interface is ideal to start with. The web interface offers a maximum of �exibility, as users
can use their favorite controller device and assistive software. They don't want to learn how to handle a
complete new user interface.

To have one additional UI, and to show that Flash can be accessible, we decided to adapt a basic Flash UI
so that it �ts to the Maestro Framework. This supports the idea of Design for All or Adaptive Design to
avoid solutions that are speci�c to a user group. It is a big challenge for the development to �nd the right
arrangement of the buttons and get the Flash UI accessible tothe screen reader, as installed on the Trekker
PDA. Our main goal was to make the adoption in such a way that itseamlessly integrates with the Maestro
framework, so that Trekker users are able to use the UI without having to learn a new concept. Due to this
requirement and the imperfect implementation we decided totest this UI only with experienced users of
the Trekker / Maestro. Very early in the test phase it became clear that the idea is very good, as the trekker
is handier then a laptop or the Elba, but the way we allocated the buttons was not perfect yet. Users had
different ideas on the assignment of functions to keys of thetactile overlay. Motivated by the test users we
decided to shorten the test and use the time to discuss on the arrangement of the UI for the tactile overlay.
The large amount of suggestions proposed by the highly motivated testers resulted in a complete re-design
of the UI. Because of the high acquisition costs, Trekker users are very interested to get new functionality
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for the device, resulting in the offer to support us continuously by evaluation and discussion.

Initial screen (Mr. Schwarz - blind user using Flash UI)

24. The arrangement of the buttons is not very intuitive

Recommendation: Use Maestro compatible arrangement of function keys.

25. The position of the Home button is not consistent with theother software installed on the Maestro.
Recommendation: Make position of the button consistent with the other software.

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

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

Recommendation: Consider using different icons and names,or consider dividing the reminder UI into
two separate devices - alarm clock and calendar. This would much better match the users' mental model.

TV (Mr. Schwarz - blind user using Flash UI)

27. There is no possibility to directly switch to a particular channel.

Recommendation: Use the number block of the Maestro to switch to a 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 to use the Home 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 UI (only channel up/down) the"last" button doesn't make sense.

Recommendation: Either remove the button, or introduce thenumber 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 numbers they had to enter to change the volume.

Recommendation: Add a volume range �eld to the volume control.

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 "favourite" list for channels.

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

HVAC screen

34. A return to the "previous screen" button should be introduced.

Recommendation: Implement such a button.

35. Speech synthesis announcing the current temperature should be integrated.

Recommendation: Bug of the Flash implementation.

36. Speech synthesis of the chosen temp (by pressing a certain key).

Recommendation: Find a key which could be used for the speechoutput.

37. Speech synthesis of the current temp (by pressing a certain key).

Recommendation: Find a key which could be used for the speechoutput.

38. A weather forecast with Speech output.

Interpretation: We didn't implement the weather screen forthe (tactile) Flash UI. 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 the Flash UI.

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

HVAC screen

39. The alignment of the list items in the "state" pull-down menu was perceived as unusual.
Recommendation: Rearrange the list items in the following way: "On", "Pause", "Off" and "Start de-
layed".

40. It would be nice to have the temperature range attached tothe target temperature �eld.

Interpretation: Some users where unsure as to what to enter in this �eld, some even thought the device
could be used as a heater. They mentioned that a range of possible temperature 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 of �elds, you can even switch into the input mode,
but the �eld does not accept input. One user even got nervous,as he thought that he lost control over the
screen reader.

Recommendation: Change the �eld type of "Current temperature" and "Device type".

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

Recommendation: Change the mode pull-down menu to a text �eld representing the actual mode.

Weather screen

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

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

Most participants are already using their favourite onlineweather web service.
Only one user suggested to add "http://wetter.de" as a link or otherwise embed into the web interface,
which immediately led to a discussion on the person's favourite weather 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, comparable to 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 tasks. Very positive and surprising was, that the
web interface - which had been developed as a test tool for development only - was perceived very well by
the blind community. Especially the possibility to controlthe TV or the HVAC from within their favourite
browser was perceived very positively. After all the results show that with some minor changes in the UI
an improvement of the overall usability of this system can beachieved.

The tests with the Maestro based PDA was an experiment for us which turns out to be very promising,
although the �rst implementation of the prototype was not that successful. Nevertheless two candidates
where convinced of the idea and are willing to further support us in �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 (in cooperation with two candidates)
- Enhance screen reader compatibility
- Add acknowledgement tones

Using a Flash UI for the visually impaired was also very well accepted. Things like changing colour
pro�ling and - in some cases - increasing contrast will improve overall usability.
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2.4 INGEMA

2.4.1 Target audience

The goal for the current study was to assess the accessibility of the �rst prototype for people with mild
Alzheimer's disease (GDS 3-5). More concretely, we wanted to investigate whether interaction of people
with Alzheimer's disease with an avatar on a TV is possible using a remote control, and to verify whether
the technology is feasible, usable and intuitively accessible for the users.

As stated in D8.1, it is expected that an adaptation of the task complexity is essential for the participants to
improve their abilities and life autonomy, since those not understanding the usefulness of the new devices
may otherwise refuse them. It is also expected that the participants prefer that care professionals show
them how to use the devices.

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

2.4.2 Test setup

The participants have been evaluated with a neuropsychological screening evaluation, according to UMA
(Memory and Alzheimer Unit) procedures. Thus, the following cognitive functions have been measured:
perception (colours, �gures), language and memory capacities, and task performance time (also known as
'speed').

A data analysis from both a quantitative and a qualitative perspective has been performed. From a quantita-
tive point of view, frequencies of correct-wrong answers and the latency of response have been measured.
In the other hand, the qualitative analysis will complete these data and help us to determine why the
participant has answered in a wrong way, what his/her feelings are regarding the avatar, whether he/she
understands the voice/meaning, etc.

2.4.3 Tasks

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

The �rst variant included the following explanation: "`We are going to watch a TV program. At any
moment, while we are watching TV, a girl will appear on the screen and will ask you some questions you
will have to answer using the remote control. Are you ready? [...] Is the TV loud enough for you to hear?"'

In the second variant, the explanation was shortened: "`We are going to watch a TV program. [...] Is the
TV loud enough for you to hear?"'
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Figure 2.11: i2home TV avatar at Ingema - developed by Vicomtech

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 consideringthe behaviours shown by Manuela users in their
interaction with the avatar, we identify the following �ndings and recommendations in order to improve
the usability of the i2home system:
Finding #1. Manuela users spontaneously interacted in a verbal mannerwith the avatar as if it was a real
person.
Recommendation: Implementation of voice recognition should be developed. A verbal response seems
to be a more natural way of interaction than the use of a remotecontrol, at least for people with mild to
moderate cognitive impairment.
Finding #2: Depending on the user, disorientation or indifference is the main response when the black
screen appears preceeding the avatar's presentation. The black screen is present long enough either to
distract Manuela, losing her attention, or to make her believe that the TV set has broken.
Recommendation: Shorten time between the interruption of the TV program and the appearance of the
avatar (mediated by a black screen). The presence of the black screen should be reduced to the minimum
amount of time as possible.
Finding #3: Manuela gets distracted when she sees the avatar showing silently on the screen.
Recommendation: Shorten time between the appearance of theavatar and the moment the avatar starts to
speak.
Finding #4: Manuela presses the remote control only if the avatar had previously asked her to press “yes”
on the remote control. That means that if the avatar does not explicitly 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 moment, with every 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 about to start ("`see-a-program"' proposal),
sheexplains Manuela what to do if she wants to see the program, but not what to do if she does not. If
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Manuela does not want to see the program, she will not press any button since the avatar does not ask her
to do so.
Recommendation: The avatar should provide further explanation when responses of the users are different
from those expected. In the “see-a-program” proposal, if the user does not want to see the handball match,
the avatar should say something like “If you don't want to seethe match, press 'no' on the remote control”.

2.4.5 Test summary

Results show that our sample has a mild to moderate cognitiveimpairment as measured by the MEC -
Adaptation of MMSE to the Spanish population - (x=25.43, sd=4.697) and GDS-FAST (21 patients rang-
ing from 3 to 5 in Global Deterioration Scale - GDS=3 in 10, GDS=4 in 9, and GDS=5 in 2). In addition,
their memory processes, as illustrated by their performance in Auditory Verbal Learning Test (Rey, 1964),
were mildly impaired when faced with novel situations (trial 1: x=2.15, sd=1.565), when it came to encode
and free retrieval (trial 5: x=4.70, sd=2.958), as well as inrecognition processes (false positives: x=6.35,
s=10.189; false negatives: x=5.10, sd=4.80). Working memory also shows decline when measured with
direct digit span (x=4.05, sd=1.276) and inverse digit span(x=2.65, sd=1.137). Finally, our group also
showed a mild functional dependency as measured with the Barthel Scale (x=69.29, sd=22.377).

From our 21 patients, 6 were unable to perform the i2home taskdue to 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 �rst implementation, the use of the remote control was performed
by 100% of our sample (n=15) to con�rm their presence to the avatar, 86.7% answered to "see-a-program-
proposal" and a 80% to con�rm "write-your-name" task completion, showing a decrease in attention with
each subsequent task.
In addition, 73.3% of our sample answered immediately to every question asked by the avatar. More
speci�cally, 86.7% (n=13) con�rmed presence immediately to the avatar's �rst presentation. 80% (n=12)
were immediate in their response to the second presentation. The same 80% (n=12) both answered imme-
diately to “see-a-program” proposal and started immediately to write their name on paper. Finally, 73.3%
(n=11) con�rmed immediately having written their name on paper.
Finally, we need to highlight that, even if no directive was given to orally respond to the avatar, 80% of
our sample (n=12) responded to the avatar by voice, which could re�ect to some extent that oral response
is a more natural way of interaction than the use of a remote control for people with mild to moderate
cognitive impairment.
On the basis of the current results, a statistical analysis was developed to �nd out whether cognitive and
functional measures could relate in any way to the performance shown by the subjects in their interactions
with the avatar.
After discarding a normal distribution of a great part of thevariables, a Spearman's Rho correlation was
calculated.
First, a strong negative correlation that was signi�cant was found (rho(13)=-.613,p < : 05) between the
Barthel ADL index and the number of repetitions needed to con�rm presence to avatar. This shows that the
higher the Barthel score (that is, the higher the functionalindependency), the less the repetitions needed
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to answer to the avatar.
Second, another strong negative correlation that was signi�cant was found between a working memory
measure, the Inverse Digit Span, and the time needed to answer to "see-a-program" proposal (rho(13)=-
.600, p < : 05) . This means that the better the performance on a working memory task, the shorter the
time needed to answer to the "see-a-program" proposal.
Third, a strong positive correlation was found between the production of false negative responses in
the RAVLT recognition trial and the time needed to con�rm presence to the avatar's �rst presentation
(rho(13)=.598,p < : 05) . This makes a lot of sense since the lack of attention, concentration and dis-
crimination skills needed to distinguish between relevantand irrelevant information in recognition tasks
shows to be related here to a distractibility that prevents the subject to answer inmediately to such a simple
question as con�rming his/her presence.
Finally, in relation to what has already been exposed, therewas a strong negative correlation between
correct responses in RAVLT Recognition Trial and some interactions with the avatar, more concretely,
with the time needed to con�rm presence to the avatar's �rst presentation (rho(13)=-.525,p < : 05) , time
needed to con�rm presence to the avatar's second presentation (rho(13)=-.699, p < : 01) and the time
needed to con�rm having written the name on a paper (rho(13)=-.515,p < : 05) . Again, the better the
ability to discriminate between relevant and irrelevant stimuli, the faster the response to questions asked
by the avatar, showing a higher level of sustained attentionand concentration.

Second application

When faced with the i2home task in the second application, our sample was reduced from 15 to 13, due
to severe health problems and hospitalization of 2 participants who took part in the �rst application. After
discarding a normal distribution of a great part of the variables, a Wilcoxon test was used to con�rm
whether they were differences among the �rst and second application results.
In this second application, most of the users stated that they remembered having done a task like this be-
fore, regardless of the instructions given to them (particularly reduced to the minimum, i.e. "Ẁe are going
to watch a TV program."'). In this context, the use of a remote control was performed by 84.6% of our
sample (n=11) to con�rm their presence to the avatar's �rst presentation, and by 92.3% (n=12) to con�rm
presence to the avatar's second presentation; by 76.9% (n=10) to answer the "see-a-program-proposal"
and by 92.3% (n=12) to con�rm the "write-your-name" task completion. The differences between the �rst
and second application results regarding use of the remote control are not statistically signi�cant.
In addition, 76.9% of our sample answered immediately to every question when asked by the avatar. More
speci�cally, 76.9% (n=10) con�rmed presence immediately to the avatar's �rst presentation, while 92.3%
(n=12) were immediate in their response to the second presentation. 76.9% (n=10) answered immediately
to "see-a-program" proposal, and, �nally, 92.3% (n=12) started immediately both to write their name on
the paper and to con�rm having completed the name writing task. The differences between the �rst and
second application results regarding the latency of responses are not statistically signi�cant.
Finally, we need to highlight thata 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 verbal response to the avatar's �rst presentation, a
percentage that increased with the second presentation (76.9%, n=10), but without reaching the levels of
the �rst application (80%). Moreover, the verbal response to the "see-a-program" proposal was 30.8%
(n=4). A Wilcoxon test performed to clear up differences between �rst and second application results
showed that, when it came to the performance in the "verbal response to the 'see-a-program' proposal",
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the difference was close to be statistically signi�cant at the .05 level of signi�cance (Z=-1.890, p=.059).
There is a fairly feasible explanation to these results. First, regarding general performance, it is possible
that familiarity with the task stated by most of the participants has oriented their answers to the remote
control use rather than to the verbal response. And second, regarding speci�cally the "see-a-program"
proposal, verbal response to the avatar's question "Are you there?" (presence con�rmation) seems quite
more natural than a verbal response to "A handball match is going to start. If you want to watch it, please
press YES on your remote control", where the avatar asks no direct questions to the user. It isprobable
that a variation of this question, like "A handball match is going to start. Do you want to watch it?",
would elicit a spontaneously produced verbal response thatwould have likely increased the rate of verbal
response to this speci�c question, probably increasing therate of verbal response in this second application
to the level of the �rst.
On the basis of the results obtained, a statistical analysiswas developed to �nd out whether cognitive and
functional measures could relate in any way to the performance shown by the subjects in their interactions
with the avatar in this second application.
Again, after discarding a normal distribution of a great part of the variables, a Spearman's Rho correlation
was calculated.
First, a strong negative correlation was found (rho(11)=-.560,p < : 05) between the MEC test (Spanish
adaptation of the MMSE) and the time needed to con�rm presence to the avatar's 1st presentation. This
result shows that the higher the MEC score (that is, the higher the cognitive performance), the less the
time needed to react to the avatar.
Second, a strong correlation was found between the Barthel ADL index and some interactions with the
avatar. One of these correlations (the one between the Barthel index and the use of remote control to
answer the "`see-a-program"' proposal) is positive (rho(11)=.563,p < : 05), showing that functional inde-
pendence is related to the appropriate use of remote control. In addition, very strong negative correlations
were found between the Barthel and the emission of a verbal response to con�rm presence to both the
avatar's �rst presentation (rho(11)=-.716,p < : 01) and the avatar's second presentation (rho(11)=-.735,
p < : 01) , showing that a higher functional independence is also related to a higher probability for the
user to focus on the speci�c instructions of the avatar (i.e.use of the remote control). Two other strong
negative correlations were found among the Barthel index and the number of repetitions and time needed
to answer the "`see-a-program"' proposal (both were (rho(11)=-.563,p < : 05) , showing that the higher
the level of functional independence, the fewer repetitions and less time are needed to give an appropriate
response to the avatar's question about willingness to see aprogram.
Third, the appearance of false negatives in the recognitiontask performed in the Rey Auditory Verbal
Learning Test was signi�cantly correlated to the verbal response given to con�rm presence to the avatar's
second presentation (rho(11)=.670, p < : 05) . It is dif�cult to �nd an adequate interpretation for this
result. One possibility is that, in this second presentation, given the familiarity with the task, verbal
response may constitute a signal of de�citary performance since there are no instructions in terms of
giving a verbal response. Thus, emission of false negatives, which may be described as a response to
relevant or familiar information incorrectly interpretedas irrelevant or unknown, may relate to attention
and memory problems. Maybe, after two applications of the i2home system and the users' familiarity with
the remote control, still giving a verbal response is less related to the users' spontaneity and more related to
the users' attention and memory problems. If so, this may also mean that, with a progressive decline of the
user's cognitive abilities, verbal response becomes more natural 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 statisticallysigni�cant correlations with some of the inter-
actions with the avatar. On the one hand, a positive correlation was found between the RAVLT recognition
task and the use of the remote control to answer the "`see-a-program"' proposal (rho(11)=.665,p < : 05)
. On the other hand, strong negative correlations were foundbetween the RAVLT recognition task and
the emission of verbal responses to both the avatar's �rst presentation (rho(11)=-.630,p < : 05) and sec-
ond presentation (rho(11)=-.739, p < : 01) , con�rming the hypothesis that verbal response may be a
signal of attention and memory problems (the better the recognition, the less the emission of verbal re-
sponses). Moreover, strong negative correlations appeared regarding the number of repetitions (rho(11)=-
.649, p < : 05) and the time needed (rho(11)=-.638, p < : 05) to con�rm presence to the avatar's �rst
presentation. Finally, regarding the "`see-a-program"' proposal, RAVLT recognition task correlates in a
strong negative manner with the number of repetitions and time needed to answer the "`see-a-program"'
proposal (both arerho(11)=-.665,p< : 05) . This means that the better the recognition abilities, the shorter
the time and the fewer repetitions are needed to give an appropriate response to this requirement from the
avatar.
Finally, we must highlight the brightest differences appeared in this second application, since such simple
tasks as the Name Writing Test and the Colour Identi�cation Test, both components of the initial neu-
ropsychological assessment, may be considered predictorsof the users' ability in their interactions with
the avatar.
In relation to the Name Writing Test, very strong negative correlations appeared between this test and
the number of repetitions (rho(11)=-.734,p < : 01) and time needed (rho(11)=-.695,p < : 01) to con�rm
presence to the avatar's �rst presentation. Similar results appeared when related to the repetitions and
time needed to con�rm presence to the avatar's second presentation (both correlations were (rho(11)=-
.778,p < : 01). The same very strong correlation, but in a positive way, wasfound between Name Writing
and the use of remote control to answer the "`see-a-program"' proposal (rho(11)=.778, p < : 01). The
rest of correlations are related to the use of the remote control to con�rm presence to the avatar's second
presentation and to con�rm having written the name on the paper (both were (rho(11)=.677,p < : 05) ),
and the number of repetitions and time needed to con�rm presence to the avatar's second presentation and
to con�rm having written the name on the paper (all three are (rho(11)=-.677,p < : 05). In sum, a good
performance in Name Writing Task means a focus on the use of the remote control, faster responses and
fewer repetitions are needed to interact with the avatar.

Finally, the Colour Identi�cation Test became the best predictor (all the results wererho(11)=1.000 or
-1.000,p < : 01) of the interactions with the avatar. In sum, a good performance in colour identi�cation
was related to 1) a better focus on the use of the remote control in the avatar's second presentation and the
task of con�rming having written the name, 2) fewer repetitions needed to con�rm presence to the avatar's
second presentation, and 3) a faster response to con�rm presence to the avatar's second presentation, to
start writing the name on the paper and to con�rm having done this speci�c writing task.

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



IST-033502i2home D:8.2 November 19, 2008 Page 45/166

Figure 2.12: i2home timetable for the assessment of the �rstprototype
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Chapter 3

i2home sociodemogra�cal & technical
questionnaire

3.1 Common Results for the questionnaire

A total of 40 users from Spain, Czech Republic, Sweden and Germany were assessed by means of a
extensive questionnaire, in order to gather information about sociodemographical data, their needs and
familiarity with technology, and potential bene�ts and problems derived from the integration of i2home
in their daily life environment. The following lines address the relationship among different variables
included in the questionnaire, and points to some elements that may be attributable to age and cultural
variables.
First, a chi-square test of independence was calculated comparing the location of residence and having
ever used a computer. A very signi�cant interaction was found (c2(4) = 18:809,p < : 001), indicating that
the people from Sweden and Czech Republic were more likely tohaving ever used a computer than, for
example, the Spanish elderly. As a consequence, the frequency of use of computers or similar devices
shows to be more likely in Sweden and Czech Republic than in Spain (c2(6) = 20:182,p < : 01)
The home/placement status was also more likely to be a home onproperty in Germany, a housing asso-
ciation in Czech Republic, either a home on property or shared with other family members in Spain, and
other placement types in Sweden (c2(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 Spain,while it shows to be more frequent to live
in a �at on Czech Republic and Sweden, and in both home with stairs and ground �oor �at in Germany
(c2(12) = 40:474, p < : 001).
When it comes to the need of receiving help at home, people aremore likely to need help more frequently
in Sweden (great part of the time) than in Spain (where most people only need help sometimes) and in
Germany (c2(6) = 35:162,p < : 001), an issue that is not only related to the particular needs of people
with disabilities in Sweden, but also to cultural and age implications, since younger adults from Germany
with visual impairment were more used to carry out an independent life.
In terms of company, people from Czech Republic are more likely to reportedly live alone than those
from Spain, who live mainly both with couple or with their children, while those younger adults from
Germany and Sweden show different cohabitating styles (c2(15) = 25.879,p < : 05). The use of health
care services tended clearly towards receiving Day Centre care in Spain and Home Assistance in Sweden
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(c2(12) = 42:750, p < : 001).
The chi-square test of independence comparing location andexperiences problems showed a signi�cant
interaction (c2(26) = 40:000,p < : 05), indicating that the German do not experience any problems or
travelling problems in a minority of cases, that Spanish users are more likely to report the widest range
of problems (health, mobility, loneliness, boredom, transportation�..) and that the Czech are also afraid of
different problems such as crime, health and mobility problems, feelings of nobody liking them and lack
of time.
Regarding the belief that the i2home system helps the familyof the owner, Spanish users show initially to
be more sceptical than the Germans since there are some who think the system does not help at all, while
the Swedish users are equally divided between those who think it may help to some extent, those who do
not think it helps so much, and those who has not a clear view about this issue (c2(8) = 24:465,p < : 01).
In terms of personal satisfaction, German and Swedish usersare reportedly more satis�ed with the i2home
system than the Spanish (c2(6) = 12:886,p < : 05), something that, considering existing research, may be
explained by the dif�culties that elderly people show to imagine and integrate new technologies in their
lives. Anyway, the Spanish users seem to reportedly agree that the system may be an improvement where
compared to telealarm systems more than the German and Swedish users, who do not give a view about
this issue (c2(4) = 24:259, p < : 001).
In terms of prejudgements about the system, Germans are morelikely to disagree in considering the
i2home system a piece of machinery that does not really help in any way (c2 = 11:397, df = 4,p < : 05)
than the Spanish users, who appear divided, but mainly neutral, in this issue.
Finally, the idea about whether the system is properly related to relatives and/or neighbours that may pro-
vide help, is clear for the Swedish users, who think that there is no relation at all between the system and
potential providers of support, while the users from the other countries remain unsure or divided about
this speci�c question (c2(6) = 22:500, p = :001)

Relation between actual usage of technology and market trends

From the questionnaire results discussed above, the following section tries to emphasize which could be,
according to reported elderly abilities, preferences and resources, the most liable technology to be used
for the end users to interact with the i2home system.
First, taking into account the market trends described in deliverable D1.2, the voice remote controls seem
to be a very adequate way for elderly people to interact with technology. As stated before, the usual
lack of awareness and scepticism about how technology can help them in their daily lives, an idea that
is more extended among the Spanish users, demands that the technology has to be as natural and easy to
integrate in their daily life as possible. Voice remote controls seem to be a possible solution for people
who have problems with common remote controls (i.e. to �nd, see and push the right button). Hence,
for the heterogeneity of users the i2home system is being developed to, an interaction by means of voice
commands would be helpful both for any people with sight problems and for elderly people who have
shown, cognitively declined or not, that voice is a more natural way of interaction than the use of a remote
control.
Second, following the idea of an easy integration of technology in order to avoid reluctance, scepticism or
prejudgments, appliances like the Windows surface, where users can actually touch and move ""objects""
could be another feasible technology, since users can see that their 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, thepopularity of the Wii game console by
Nintendo is likely to be attributed to this same issue. Usersdo not need to have special expertise or do not
need to learn any special commands or instructions to get results from the device. Instead, the user moves
and sees the results of his/her movement. That is, the user behaves in a natural way and the device re�ects
straightly the results of this natural behaviour. Hitachi's ""brain-machine interface"", as an interface to
deal with people with sensory and mobility problems, could also be a device to keep in mind for future
interface developments.
Finally, from the questionnaires feedback it is dif�cult toextract conclusions about which of the existing
digital home appliances is the most suitable for the end users. So far, the use of the dreambox in i2home
has shown to be effective as tuner and EPG deliverer, with theadvantage of being based on an open-source
system as Linux. Future research about caregivers' preferences may re�ect to some extent which is the
most suitable digital home system for i2home development.

3.2 Sociodemographical data

3.2.1 CTU

In the tested sample of users, age seems to be no differentiating factor for belonging to certain group. 3/6
Blankas reported the age between 65-74 years and the other 3/6 reported the age between 74-84 years.
Arnôts reported the age of 65-74 years in 2/7 cases and 74-84 yearsin the remaining 5 cases.
As can be seen from the tables above, a typical differentiation between Arnost and Blanka participants
is their previous experience with computers. All our Arnostparticipants are using a computer or similar
device on a daily basis, most frequently for e-mails and internet browsing, but sometimes also for digital
photography and other tasks. Blankas, on the other hand, didnever use a computer before. For Arnosts,
university education is very typical (5/7), whereas for Blankas, lower education is more typical (although
data is not available here in the full extent). As the today'smid-age population is aging, we expect more
elderly in the future to be computer literate.
In housing situation, most Arnosts reported to live in theirown home. This certainly is a trend in the
Czech Republic in the past years, but it is surprising how this group of people, who frequently retired
only a few years after the velvet revolution in 1989 often managed to react to the new situation in the job
market and save enough money for their own living. In the other user group, Blankas, the data from the
common questionnaire is not available, but our impression was that own living is much less frequent. This
would not be surprising, given that the housing market stillis under partial law control, rents are low, and
elderly people thus do not have much motivation to buy their own house/�at.
When it comes to health, majority of participants in both tested groups reports some level of sight impair-
ment, in the extent typical for elderly users. Some also reported worsened hearing (2 Arnosts, 1 Blanka),
impaired motor impairments and/or memory problems. Participants were allowed to use glasses when-
ever they asked for it and some did use hearing aids during thetest sessions (2 Arnosts, 0 Blankas). The
health conditions above did not prove to be preventing them from use of the user interface, although they
sometimes resulted in lowered comfort of use for the controller.
In regard to household help and other services, Arnosts rarely report a need for or current use of any 3rd
party service. However, they sometimes reported the help ofother family members with various areas
of their life. For Blankas, having a family member (usually kids) in the caregiver role living close by
and frequently visiting them seemed to be much more common. However, no exact data is available
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for the reasons mentioned above (even if the data was available, this information needs to be considered
statistically insigni�cant given the number of participants and qualitative nature of usability testing).

3.2.2 HI

Social demographically data have been collected from 9 participating persons in the �rst test round. All
of them have been interviewed by the same person, an occupational therapist, who also �lled in the forms
related to the testing. The test persons have by themselves replied to the question, none of the participants
has had assistance of neither caregiver nor relative duringthe interviews.
The interviews and the test have been performed at their workplace, a day-center/ safe workplace in
Uppsala. This kind of day-center is a form of sheltered employment, no salary is paid out, but everybody
has a pension from the Swedish social security system. A small sum, approximately 400 sek/month, is
paid out as compensation for travels.
The test group contained of 9 persons, 4 women and 5 men. The distribution 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 living with access to staff. How much support and
what type of support they have, varies. Some have support daily and some have weekly support. None in
the group had a personal assistance.
Everyone had dif�culty to describe how much and support theyhave on a weekly basis. It probably de-
pends on that personnel physically is present most of the time and support initiatives not to be registered
without is carried out part's according to �xed schedule butalso then needs arise. These group/supported
living can be arranged in various way. Persons that need moresupport are often living in the same apart-
ment house where it always is a base apartment with personnelthe day and night about. All of them have
their own housing contract and the apartment standard will accord to Swedish standard. It means that the
persons have a one- or two room apartment with cuisines and bathrooms.
They that have higher function ability can live in somethingthat is called service apartment, either a rented
apartment or a bought apartment. Base apartment with personnel is in the near area but it can be longer
distances to this.
The 3 youngest persons, two women 21and25yearsand one men 22yearare still living with their parents.
Some of them 3 have additional impairments such as vision andmotor 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 is probably not accordance with how their actual
everyday living and support need is. In contrary, these persons experience themselves as quite skilled and
have dif�culties to describe the actual support they have. Persons with disabilities in Sweden do not intend
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to understand that certain support, for example, transportation service for the disabled and ""good man""
who helps out with the economy, is a kind of support.
Work situation:
Everyone replies, except one person, that they work or studyfull time. This does not correspond to the
general de�nition of full time work. Most of the participants work 4 days a week and in average 5 to 6
hours/day.
Technical devices:
3 personsP2;P6andP10 have cognitive aids that are possible to prescribe in Sweden. Several explained
that they used mobile phones and computers for planning the days and as support to remember different
daily tasks. 7 persons have a computer at home.

3.2.3 SAG

Whereas the blind test persons were either young or middle-aged, we had two visually impaired candidates
above 65.
One reason for this might be that younger blind persons are familiar with modern technology due to their
daily living, whereas older blinds do not see an advantage onnew technology. Most of the blind test users
mentioned that they have a DSL connection in their home, and that they are very often online, therefore
the usage of the web interface to access the system was an ideal solution. “While sur�ng the internet I
could turn on the TV to listen whether "Ein Fall für Zwei" has already started.”
But also the two elderly test candidates where very skeptical before and at the beginning of the test. One
even mentioned "This is just another machine which will confuse me." The most exiting part was when
she got the idea during the tests, and she even asked if we could adapt the system to control her automatic
shutters.
The housing situation was very similar between all candidates, most of them live together with their
families. As expected, none of them reported health problems except their visual impairment. Due to their
health, age and their housing situation none of them use services like nurseries.
Only the two elderly are widowed and live alone, but their health condition is good enough to do their
household alone. One person reported that she has a household aid once a week.
For more speci�c information on the results, please see Appendix C.

3.2.4 ING

Results from sociodemographic data were taken for 10 users by means of the information provided by
their professional caregivers. The occupation of professional caregivers were the following: 1 auxiliary, 1
coach, 1 occupational therapist and 2 social workers, each responsible of assessing 2 users.
From the 10 users they assessed, 2 were males and 8 females from San Sebastian (Spain), 5 ranked
between 65 to 74 years old, 3 between 75 to 84 and 2 were 85 yearsold or more.
From all the sociodemographic data, perhaps the most signi�cant was that 70% had taken primary studies,
and 60% had never used a computer nor a mobile phone. Moreover, 50% lived at their own home, while
the others lived in either a son or a daughter's house. 70% were reportedly experiencing mild health
problems which were preventing them from getting around, 80% reportedly needed help sometimes to deal
with daily life activities. 90% of them were attending a day care center with no extra supervision. 70%
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reported health problems associated with mobility decline, alone or with current dif�culties to travel and
boredom. 20% stated feeling loneliness or isolation, aloneor with other problems. 50% could reportedly
imagine having the i2home system at home, 80% would describeit as helpful for the family and 90%
would describe it as an improvement on the push-botton alarmsystems.
In relation to the bene�ts provided by the system, the users often stated that the system may constitute a
global extra security device for the person, and would give peace of mind to the user's relatives. On the
other hand, they did not generally see many problems with thesystem, and loss of privacy, intrusiveness
or sense of being observed were not a major issue according tothe responses gathered.
All these results can be consulted in detail in the appendix.

3.3 Usability

This paragraph should probably be common for all project partners and should describe goals of usability
testing within i2home project.

3.3.1 CTU

General results of usability of these interfaces suggest that there is a big room for improvements for
these groups of users. Most typical problems include dif�culty to distinguish between active and passive
elements, improper labeling (language related issues) or more fundamental problems such as lack of
understanding (or misunderstanding) of underlying concepts, especially in the case of alarm and reminder.
Some of these problems can be solved by using a uni�ed visual style, others need redesign of various
interfaces or their parts. Some issues identi�ed were also results of implementation bugs rather than
design �aws.
Future versions of the TV and HVAC can probably be built on topof current versions while taking into
consideration results of these tests. However, alarm and reminder will need changes that are more thor-
ough. The above-mentioned �ndings suggest that functionality of these devices should be divided into
two separate top-level items, each having their own user interface. Further, usefulness of the reminder
device has been questioned during the interviews, so more research 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 found the prototype exciting, and they saw possible areas
of use for a future product. There were only few functions to be examined during the test: calendar and
TV, but many participants had proposals about what they would like to have in a hand-held device. The
interface was understandable and all accomplished to navigate between the screens with minimal support.
The users found the touch-screen as easy to use, except one participant with impaired motor ability.
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3.4 Accesibility

3.4.1 HI

The accessibility question is current and very important and it has been discussed by many different
persons and organisations. How cognitively accessible environments should be planned and what kind of
resources would be needed is still not surely examined, but several authorities and private organisations
are engaged in discussions on how to continue the process. Within the disability organisations, this is a
high prioritised question. When it comes to disability concerning the ability to walk and to move, the aids
preventing/supporting this group of people are today relatively well working, but the cognitively area has
not been equally prioritised. Positive is that a symbol for cognition and accessibility has got a Swedish
standard.
When it comes to the prototype tested in the i2home project, and its future possibilities, it is important
that it contain functions that are needed from an accessibility point of view and that it economically can
compete with other products on the market. Today, the issue of how services should be prescribed and
how this kind of services should be positioned is frequentlydiscussed. It concerns support issues, product
questions and cost issues. The range of IT services are increasing and several of them are already being
provided in order to function for persons with impaired cognitive ability.
An important aspect is to try to get new products and servicesto become classi�ed as being prescribable
aids in order to become available to the persons that are in need of them.

3.4.2 SAG

ISO/IEC Guide 71 [2], which is equal to CEN/CLC Guide 6, de�nes Accessible Design as "design fo-
cused on principles of extending standard design to people with some type of performance limitation to
maximize the number of potential customers who can readily use a product, building or service".
Therefore it "widens the scope of users as far as possible" and "is not limited to the 5th to 95th percentiles
of working populations." (ISO DTR 22411)
Accessibility is a prerequisite for basic use of products bypersons with sensory, physical or cognitive
disabilities. Generally, the usability criteria (DIN EN ISO 9241-11) effectiveness and ef�ciency don't
play a practical role in accessible design yet, let alone satisfaction. Of course our aim is not only to ensure
basic accessibility but also ease-of-use of accessible products for our target group. Consequently we are
trying to achieve usability of accessibility.
The concepts of accessibility and usability have a foundation in or relation to the area of ergonomics.
However, they all have a different focus in their speci�c area, e.g. user groups, requirements, methods and
legal implication (see Figure).
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Figure 3.1: Accessibility, Usability and Safety in relation to Ergonomy
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Chapter 4

Recommendation to the technical partners

4.1 CTU

Open Issues

� How to mention language related problems? Uni�ed way among project partners?

� Report also implementation bugs or not? They were usually perceived as usability problems.

Users' wishes & Ideas (other arbitrary moans and groans users mentioned 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 off.

� 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 each other.

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

� Large-screen device with thick border on just one side to identify right-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 messages 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 added messages.

� The touch screen is sometimes to sensitive, especially whenit comes 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 & Ideas (other arbitrary moans and groans users mentioned during the testing and
interviews)

� To be able to control the house installation (automatic shutters).

� Connection to the outside providers (like nursery), or family.

� 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 consideringthe behaviours shown by the users in their
interaction with the avatar, we identify the following recommendations in order to improve the accesibility
and usability of the i2home system:

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

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

� Shorten the time between the appearance of the avatar and themoment the avatar starts to speak.
For the same reasons as stated above for the black screen, thetime between the appearance of the
avatar and the beginning of "`her"' presentation speech should be reduced.

� Some users only press the remote control if they had been asked by the avatar to press “yes” on
the remote control.That means that if the avatar does not explicitly tell to press yes “on the remote
control” some users don't know where they have to press.

� The avatar should provide further explanations when answers of the users are different from those
expected.When the avatar explains that a handball match is going to start (“see-a-program” pro-
posal),sheexplains what to do if the user wants to see the program, but not what to do if he/she
does not. Something like “If you don't want to see the match, press 'no' in the remote control”
should be said by the avatar, because if the user does not wantto see it, he/she will probably not
press any button in the remote control unless the avatar gives him/her a directive.
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Chapter 5

Appendixes

5.1 Appendix A:i2home Evaluantion: Qualitative interviews

Name:
Date:

i2home Project - lifestyle monitoring questionnaire

SECTION 1. ABOUT YOU

All replies are in strict con�dence. The purpose of section 1is to build up a picture of you as someone
who uses the i2home 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 devices?

� Never

� Max. once amonth

� Max. once a week

� Everyday

7. Approximately, what is your total household income before tax and other deductions, but including
any bene�ts and pensions?

� Under 5,000e per annum

� 5000-9999e per annum

� 10,000-19,999e per annum

� 20,000-29,999e 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 here about the

� 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 you dif�culty 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

� I don't need help

12. Which of the following describes your household situation?

� 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 services more details

� 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. Please look at each problem below and tick to
say whether they are a problem you have are we agents or researches?

� 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 i2home 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 bad thing? Do 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 installed? they 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 was installed?

� Yes de�nitely

� Yes possibly

� Possibly not

� De�nitely not

� No view

19. 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)

20. How important is the i2home system to you?

� Essential

� Very important

� Fairly important

� Neither important or unimportant

� Not important

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

� Yes de�nitely

� Yes possibly

� Possibly not

� De�nitely not

� No view

22. Overall, how satis�ed are you with the i2home 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 alarm systems?

� Yes de�nitely

� Yes possibly

� Possibly not

� De�nitely not

� No view

24. If you had to pay for the i2home system yourself, how much would you be willing to pay per week?

� Nothing

� 1-5 e 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 about the i2hom system. Please tick to say
whether you agree or disagree

Strongly
Agree

Agree
slightly

Not sure Disagree
slightly

Strongly
disagree

a. I feel more secure in
my home
b..The system is essential
to me
c. It is an extra safety
blanket?
d. I am more independent
now
e. I feel help will arrive if
something happens to me
f. I 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. I feel more con�dent
j. It helps me to stay liv-
ing living at home
k. I have more peace of
mind

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



IST-033502i2home D:8.2 November 19, 2008 Page 64/166

26. Here are some problems that people have mentioned about the i2home system. Please tick to say
whether you agree or disagree

Strongly
Agree

Agree
slightly

Not sure Disagree
slightly

Strongly
disagree

It is annoying, having it in
my home
Having the system means
that I get less other ser-
vices
It is intrusive
Having the system means
that I see less of other
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
I feel I am being watched
all the time

SECTION 4. PERFORMANCE OF THE SYSTEM

Finally, here are some questions about how well the system has worked

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. Are you con�dent that the system works properly?

� Yes de�nitely

� Yes, to some extent

� Unsure

� No, to some extent

� De�nitely not

30. 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

31. Have there been situations where the system has raised analert and there have been no problems?

� Many

� Some

� None

� Don't know

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

� Many

� Some

� None

� Don't know

33. Is the system sensitive enough?

� Too sensitive

� Just right

� Not sensitive enough

34. Do you think the system reacts quickly enough if a problemoccurs?

� 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 questionnairesfor the participants. They have been asked and
�lled out by the interviewer.

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

1 2 3 4 5 6 7 8 9

Under 65 (1) X X X 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 (1)
Sweden (2) X X X X X X X X X
Czeck Republic (3)
Spain (4)

4. What is your marital status?
Married (1)
Cohabiting (2) X X
Divorced/separated (3)
Widowed (4)
Never married (5) X X X X X X X

5. What is your occupation?
Works full time (1) X X 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 (5)
Sickness bene�t or pensiond (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?
Under 5,000e per annum (1) X X X X X X X X X
5000e (2)
10,000e (3)
20,000e (4)
30,000e or more per annum (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)
Rent from a private landlord (3) X X
Other (4) X X X X X X

8. What sort of house do you live in?
House with stairs (1)
Flat (2) X X X X X X X
Ground �oor �at (3)
Bungalow (4) X X
Sheltered accommodation (5)
Nursing/residential home (6)

9. Do you have any kind of health prob-
lem that causes you dif�culty or restricts
you getting around?
Yes, a lot (1) X
Yes, a little (2) X X
No health problems (3) X X X X X X

10. Many people need help to stay living at
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 most of the time (1)
I need help a lot of the time (2) X X X X X X X X X
I need help sometimes (3)
I don?t need help (4)

11. Which of the following describes your
household situation?
Live alone (1) X X X X
Live with spouse only (2) X X
Live with spouse and other family members
(3)
Live with children (4)
Live with other family members or friends
(5)

X X X

Live in residential home or nursing home (6)
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 (3) X X X X X X
Meals service (4)
Day centre (5)
Short stays in a residential/nursing home (6)
Warden (7)
Push button alarm system (8)
Other (please specify (9)

13. Do you have experiences with comput-
ers?
Never (1)
Seldom (2) X X
Once a week (3)
3 ? 5 times a week (4) X X
Every day (5) X X X X X

14. Do you have a computer at home?
Yes (1) X X X X X X
No (2) X X X

2 General

13. Do you feel you know how system
works?
To a great extent (1) X X X
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 (1) 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 (1)
Older people living alone (2)
People with dementia (3)
None (4)
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Other group (5) X X X X X

16. How important is the i2home system to
you?
Essential (1)
Very important (2) X X
Fairly important (3) X X X X
Neither important or unimportant (4) X
Not important (5) 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
i2home system?
Very satis�ed (1) 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 (1)
Yes possibly (2)
Possibly not (3)
De�nitely not (4)
No view (5) X X X X X X X X X

20. If you had to pay for the i2home system
yourself, how much would you be willing to
pay per week?
Nothing (1) X X X X X X X X
1–5e (2) X
6–10e (3)
11–15e (4)
16e and more per week (5)

3 Bene�ts and Problems of the i2home system

4 Performance of the System
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25. Have you had any ?alert? calls from
the system?
Yes (1)
No (2) X X X X X X X X X

26. Is the system is easy to use?
Very easy (1) 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 con�dent that the system
works properly?
Yes de�nitely (1)
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 X X 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 (1)
Some (2)
None (3) 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 (1)
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 (3) X X X X
No, to some extent (5) X X X

33. Is the i2home system suf�ciently linked
to other services (eg. warden, medical,
emergency services, or social services?
Yes de�nitely (1)
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 (3)
No, to some extent (4)
De�nitely not (4) 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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