Steps Towards a Cordless Telecommunication
Device for All

Volker Bogacki
SIEMENS ICM, User Interface Competence Centre, I@&dbility Evaluation and Design for
All, Munich, Germany
Volker.Bogacki@siemens.com

Lutz Groh
SIEMENS ICM, User Interface Competence Centre, [&dbility Evaluation and Design for
All, Munich, Germany
Lutz.Groh@siemens.com

Abstract

This paper is a concise description of the usahiévelopment cycle of the Siemens Gigaset
E 150, a cordless phone designed for all. Thauded, but not specifically addresses, the
needs of elderly and disabled users. At the beg@rihis paper reports about the collection of
user requirements for the envisaged target groumdnket research, expert reports, end-user
interviews and usability tests. It then describesfly the developed product and the results of
a benchmark test with a competitor product thafiomed the suitability of the user-interface
concept.
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1 Introduction

It is presumed, that in the year 2030 more thamillion people in the USA will be 65 years
old or older. According to the report “Americansthwdisabilities, 1994-95” about 52,5% of
this age group have to cope with limitations cauggdome disability and about 33,4% by
severe disability. Similar figures also apply févetmajority of the European nations. No
doubt, this represents a considerable challengedon society and, without being too materi-
alistic, an interesting business case for indudthe new challenge will be to design usable
and fashionable products for other potential custsniike elderly people or people with cer-
tain impairments. Designing everyday products t@ateessible by most people without stig-
matising any particular group will be the rightgste

Siemens decided to follow that path: As a firspsthe company developed a cordless tele-
phone that is usable for elderly people as wefbasthers, with an appealing design to meet
not only the aesthetic requirements of that taggetp.

2 Collection of user requirements

2.1 Literature Studies and Guidelines

The first requirements have been gathered fromatiiee studies. Several guidelines are avail-
able which allow a first guidance of what is readlgsential for a telephone for people with
special needs.



2.2 Expert Reports and prior Usability Tests

2.2.1 Expert Reports

An initial concept for the product was based onegkpeports and on focus groups conducted
with elderly people. E.g. one clear finding wast telaerly subjects are only calling few dif-
ferent numbers but these rather frequently. Anotlutcome was a perceived barrier to use a
graphical menu. Moreover, many subjects even egpeeid a barrier with regard to using a
graphical menu: they required a hard-key for amglsi functionality. Therefore, direct dial-
ling keys were a typical requirement and differatndin criterion with regard to standard de-
vices.

2.2.2 Usability Tests with elderly people

A first of three studies was conducted by the SiesnkCM Usability Lab in Munich, the
global headquarter of the Siemens division whiaidpces cordless and mobile phones. This
test took place between the Julyand 3, 2002. The study aimed at clarifying the question
what extent the new, already market-launched catop@roduct fulfils Design for All (DfA)
and other end user requirements. It further trieddsess the readiness to use and purchase
such cordless phones that are especially desigmezlderly. All typical usability dimensions
like ease of use, subjectively assessed efficidnoyof use and user satisfaction were covered
in this study.

The Generation Research Project in Bad Tolz, aeptgf the LMU (Ludwig Maximillian
University) in Munich supported this usability te3they invited the sample of the target
group (keywords ‘silver market’; best agers) andvpied the necessary logistics. The study
also explored new alternative concepts. (Detailsualthe results are reported together with
those of the benchmark report findings at the enthis paper). In addition, the often-used
icons and other metaphors were tested using pagraitgests, in order to find out whether
the elderly people are able to understand the deigmeanings. One clear finding, beside of
many other identified do’s and don’ts, was thatsbmllbar, often used on modern handheld
devices and windows applications should not be usetkvices for elderly people. A better
metaphor had to be found for screen exceeding méres second result was that elderly
people clearly prefer pure text for soft-key labalther than commonly used icons, even if the
text has to be abbreviated due to lack of spaceeSmsordings could be confirmed or disap-
proved for this target group before a first Usdeiface concept was developed.

Some months later a second usability was condut@tad.time, however, on the premises of
the ICM Usability Lab in Munich. There, several ggsmodels, based on the conclusions of
the activities mentioned so far, were benchmarkebiseveral display layouts with e.g. differ-
ent kind of display fonts were subjected to theesssent of a further target-group-related test
sample.

2.3 Market research

Marketing research was another very important tookollecting information necessary for
this project. Our market intelligence departmememviewed in parallel to the usability activi-
ties in total approx. 2250 people in Germany arah€e: The results confirmed the existence
of an economical business case and lead to a loetfieition of the user requirements on base
of a representative sample. At that time, availabl@petitor products with comparable target
groups were analysed and one cordless product saslity tested with senior subjects to
complement the previous findings.

One key characteristic, found in all studies, waislent: Apart from the implementation of
helpful features and ergonomic hardware, the des@s a crucial factor. The new telephone



had to be a fashionable and attractive device atidimg should make a customer think of a
special product for elderly people.

3 Product Conceptualisation

After many month of pre-project research the prodtiategy and the final target group had
been identified, taking into account all economeadl usability-related data. The target group
included, but not specifically
addressed, the disabld Enhancing the legibility

community. Hence ong GigasetE150 GigasetS250 GigasetC250
compromise was e.g. to om e [N [ S—
voice functionality (voice ‘

dialling, voice control),
found out to be in fact very
useful for the blind and visu
ally impaired on the on
hand, but challenging for th
elderly on the other hand.

3.1 Key Features

The realization of conflictin
user requirements like eas
to-use, immediately per
ceived simplicity, reductio
of functionality on one han Figure 1. The Gigaset E150 in comparison to two Siemenwdstal cordless

and highly personalization phones (Gigaset $250 and Gigaset C250)
and adjustability for the spe-

cial needs of elderly people on the other hand, aveher challenge to cope with but fortu-
nately often solved successfully. The key featofabe cordless phone are as follows:

Four direct dialling keysCorresponding|=™eroeney <!

to the findings that senior people oftg
use just a few different numbers, the
direct dialling keys are assumed to be
great help for them.

Short Menu with one item per scredn: |Direct dialing keys

order to reduce the perceived complexit Direct dialing keys
only one item should be visible at an /

time. /
Profiles at fingertipin order to achieve a
device that can be personalised to t
largest possible degree for a heterogel
ous user group without developing
complex menu-structure, three prOf”eSFiqure 2: Emergency key and direct dialling k

were added to the options mer&eeing

A profile for visually impaired or blind userktearing for hearing impaired userB)put for
motoric handicapped people

Easy/quick volume setupihe most important functionality of a device fddexly (besides
making and answering calls) is the adjustment efublume. Therefore, a dedicated volume

Emergency state LED
Emergency call key




hard key was made available, labelled with a phdé @ minus and additionally designed like
two arrows indicating up and down.

Emergency (SOS) mod&n often-required special functionality by eldeggople is an SOS
mode. Once initiated, four user-programmed numinmdtde dialled sequentially and inform
the callee by a previously stored voice messagetabe emergency. The device automati-
cally switches into hands-free mode to enable comaoation even when the caller had acci-
dentally dropped the
handset.

Voice announced CLIP
Numbers of incoming
calls can be read out vip
the loudspeaker to inf
form e.g. blind user wha
is calling before answert
ing.

Speaker basetncoming
calls can be answered, |f
desired, solely with the
speaker base and, in afl-
dition, the communica
tion between handset and
speaker base is possibje
(intercom functionality).
Answering machine:

According to the market
research findings an an- Figure 3: The reduced complexity of the Gigaset E150 in ewispn to a Sie-
swering machine is a mens standard cordless phone (Gigaset S250)

must-have-functionality

for the envisaged target group.

Graphical display with big fontsto enhance the legibility very big fonts has besed that
also provide a very good contrast

High max. volumeThe size of the loudspeaker has been increasethanadditional volume
levels have been implemented.

Optimised keys (size, contrasif)he numeric keypad and the navigation keys argdbithan
on most of other cordless phones, including Sienpeaducts. The keys now have optimised
pressure characteristics and the key marking aoptrhum legibility.

3.2 Reduction of complexity

As described above, the complexity of most modelephones is a crucial barrier for many
senior users. To overcome this barrier many chaimgesmparison to standard products could
have been achieved. Reducing the functionality autitouching ways of personalising the

device to the needs of the envisaged users wadlmmlrst step: The cordless phone has only
5 items in the main menu in comparison to nine g¢ersed in the main menu of the regular
Siemens S 250. The senior phone has 76 menu itkogether in comparison to 270 of the

regular one and consequently the senior phone diamline-menus for operations during a

call to avoid complex interaction.

A four-soft-key-based user interface was reducednily two softkeys in order to evade ob-

served difficulties of elderly people when using thore complex Ul. Battery-status and the
connection to the base station are only shownspldy if critical situations occur, e.g. when



battery is low or connection has been lost. Thevariag machine can only be operated with
the key on the base station that way followingfthding that elderly people are expecting an
answering machine to be a separate device. Thissribat there is no need for an abstract
remote control via handset that would complicateigation and menu structure. These sim-
plifications led to an idle display with only twdeenents instead of six elements when com-
pared with the Gigaset S 250.

A two-way navigation key is used for scrolling wittthe menu. This central key is assigned
to just two functionalities: Firstly scrolling whehe user not connected and wants to navigate
through the menu and secondly to adjust the voldaning an established call. In comparison
to this the S250 offers the following functionagi up/down and left/right navigation, to in-
voke the directory, internal call and invoke menu.

All these changes together led to a reduced contpleath in terms of subjective perception
and real ease of use. A recently conducted thiathility test with elderly persons confirmed
the improved user-friendliness.

3.3 Enhanced audio features

The presbyakusis, which is the diminishing abitibtyhear adequately, was as well of great
importance to be considered whén
conceiving a device designed for all.
Therefore, two audio levels were
added and a bigger loudspeaker was
implemented to output louder sig-
nals. In addition, three of ten ringgr
melodies provide a larger frequengy
spectrum for hearing impaired peg-
ple, corresponding that way to the
fact that old people are mostly only
hearing impaired with regard to ja
specific frequency range.

Describing these details should em-
phasize the permanent feedback

loop between of the target group andrigure 4: The enhanced audio feature of the GigiE15(
the user interface experts involved

in this project. Whenever possible recommendatadreccessibility experts were included in
the concepts. Apart from this, the user interfagsighers were given the freedom to try out
and test new concepts without having to considersthictly regulated product development
cycle.

3.4 User Guide

The user guide was already very early identifiethécan important issue among other efforts
to make the product more usable. The user guigensed on bright white paper to optimise

the contrast. The used fonts have a size fromaat [£2 points, tables have been optimised
and visually impaired people tested iteratively Wigole structure of the user guide. In the
meantime even we received feedback even by coksagounger than 40 who are happy to
read the user guide without glasses.



4 A Benchmark Usability Test

Finally, a last usability test in context of that

“DfA”-phone was conducted on the premises of the

ICM usability lab in October 2003. Twenty target-

group-corresponding participants were asked to

solve the same tasks as during the test in Bad T6lz

Applying almost the same method allowed the ICM

test team to compare the competitor and the Sie-

mens device directly and that way to learn whether

our conclusions from many preparatory studies

were correct. A pre-production version of the new

cordless phone with almost finalized software was

therefore subjected to intense usability testindigure S: Test subject participating in the
Since the study had to be conducted under high usability test

time pressure we dared to as
the participants (mean age
63,8) to fill out our electronic
guestionnaires, that store jus

entered data directly in an Gigaset E150 -2,0
SPSS database for quick
evaluation, a procedure use( Comepetitor
in all standard tests at the ICM device |
Usability Lab. Many test sub- ‘ ‘
jects had that way their first
contact with a PC. It was
amazing how quickly they Figure 6:Rating of user friendlines

learned to use the PC mouse

and to click on the desired items. It was even namazing how easily the majority of the
subjects could cope with the test tasks. Theses tegkered aspects like basic set-up proce-
dures (e.g. inserting th
batteries) as well as some
more complex things like Which face corresponds most -
e.g. programming direct| closely to satisfaction with the T '
dialling keys. Apart from just tested cordless phone? 53

the aim to identify the
strengths and weaknesse

of the Ul and the hard- ® ® @ @ @ @ @
Ware, the tasks sh0u|d a|s( ‘DComepetitor device M Gigaset E 150 ‘
make the test subjects Ster_Fi_qure 7:Rating of satisfaction with the tested pht

by step more familiar with the device in order tble them at the end of each single-subject
session to assess it from a much more experiermiet @f view. The expectations were not
too high. Some graphics may give an impressiorherotitcome of the study. They show how
the optimised device performed significantly betteterms of all major usability dimensions
such as ease of use, efficiency, fun of use andtrietist a high readiness to purchase.

This cordless phone can be described as "user
friendly".

|3,1

1 2 3 4 5

1=1agree strongly; 5=1disagree strongly

5 Conclusion

The lessons learned can be summarized that kirtditthe feasible to conceive a cordless
product designed for all. But only if prior to thdevelopment phase, key factors like an ade-
quate time frame, enough manpower and money hasthken into consideration in order to



collect user requirements and to reconsider sevengls every alternative concept idea to-
gether with the respective target group. The ali®geribed development process can be sug-
gested to be exemplary for an ideal product deveétoy

cycle. That means: To apply all kind of human-festo

related techniques such as user requirements tioliec

expert walkthroughs, iterative usability testinglanten-

sive market research, just to name the most impbrta

ones.

There is a need for people who are accompanyinly eac

product development process in the light of Dedmn

All- and usability-related findings. The knowledgkout

guidelines, developed by many usability engineerd a

international committees (e.g. ETSI, ITU), provides

helpful information from different point of viewsnd

makes possible a first draft of product featuresl an

hardware parameters. Additionally, it is no doubtes-

sary to stay permanently in touch with the targeup,

the manufacturer is focusing on and to ensure @ggoi

adaptation of the growing product to the users’dsee Figure 8: A test subjects view during
Market research has the task to confirm the gerse the test

nomic conditions and not at least to adapt theufeaget

with regard to its financial feasibility on a s#dital relevant base. But that is only one side of
the medal. Iterative usability testing prior to asdng the way of the development cycle is
crucial to confirm the chosen solutions and to elate identified bugs. Moreover, empiric
data supports the usability engineers’ positiothie concert of a project team’s different an-
gles of view.

The development of the Gigaset E150 shows thangatkmely into account the needs of the
elderly, and that way typical Design for All reqgnnents, results in a win-win situation for
both, the customer with special needs and the raatwrer.
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