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Abstract 
This paper is a concise description of the usability development cycle of the Siemens Gigaset 
E 150, a cordless phone designed for all. That includes, but not specifically addresses, the 
needs of elderly and disabled users. At the beginning, this paper reports about the collection of 
user requirements for the envisaged target group by market research, expert reports, end-user 
interviews and usability tests. It then describes briefly the developed product and the results of 
a benchmark test with a competitor product that confirmed the suitability of the user-interface 
concept. 
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1 Introduction 
It is presumed, that in the year 2030 more than 70 million people in the USA will be 65 years 
old or older. According to the report “Americans with disabilities, 1994-95” about 52,5% of 
this age group have to cope with limitations caused by some disability and about 33,4% by 
severe disability. Similar figures also apply for the majority of the European nations. No 
doubt, this represents a considerable challenge for each society and, without being too materi-
alistic, an interesting business case for industry. The new challenge will be to design usable 
and fashionable products for other potential customers like elderly people or people with cer-
tain impairments. Designing everyday products to be accessible by most people without stig-
matising any particular group will be the right step. 
Siemens decided to follow that path: As a first step, the company developed a cordless tele-
phone that is usable for elderly people as well as for others, with an appealing design to meet 
not only the aesthetic requirements of that target group. 

2 Collection of user requirements 

2.1 Literature Studies and Guidelines 
The first requirements have been gathered from literature studies. Several guidelines are avail-
able which allow a first guidance of what is really essential 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 on expert reports and on focus groups conducted 
with elderly people. E.g. one clear finding was that elderly subjects are only calling few dif-
ferent numbers but these rather frequently. Another outcome was a perceived barrier to use a 
graphical menu. Moreover, many subjects even experienced a barrier with regard to using a 
graphical menu: they required a hard-key for any single functionality. Therefore, direct dial-
ling keys were a typical requirement and differentiation criterion with regard to standard de-
vices.  

2.2.2 Usability Tests with elderly people 

A first of three studies was conducted by the Siemens ICM Usability Lab in Munich, the 
global headquarter of the Siemens division which produces cordless and mobile phones. This 
test took place between the July 1st and 3rd, 2002. The study aimed at clarifying the question to 
what extent the new, already market-launched competitor product fulfils Design for All (DfA) 
and other end user requirements. It further tried to assess the readiness to use and purchase 
such cordless phones that are especially designed for elderly. All typical usability dimensions 
like ease of use, subjectively assessed efficiency, fun of use and user satisfaction were covered 
in this study.  
The Generation Research Project in Bad Tölz, a project of the LMU (Ludwig Maximillian 
University) in Munich supported this usability test. They invited the sample of the target 
group (keywords ‘silver market’; best agers) and provided the necessary logistics. The study 
also explored new alternative concepts. (Details about the results are reported together with 
those of the benchmark report findings at the end of this paper). In addition, the often-used 
icons and other metaphors were tested using paper-pencil tests, in order to find out whether 
the elderly people are able to understand the intended meanings. One clear finding, beside of 
many other identified do’s and don’ts, was that the scrollbar, often used on modern handheld 
devices and windows applications should not be used in devices for elderly people. A better 
metaphor had to be found for screen exceeding menus. The second result was that elderly 
people clearly prefer pure text for soft-key labels rather than commonly used icons, even if the 
text has to be abbreviated due to lack of space. Some wordings could be confirmed or disap-
proved for this target group before a first User-Interface concept was developed. 
Some months later a second usability was conducted. This time, however, on the premises of 
the ICM Usability Lab in Munich. There, several design models, based on the conclusions of 
the activities mentioned so far, were benchmarked and several display layouts with e.g. differ-
ent kind of display fonts were subjected to the assessment of a further target-group-related test 
sample. 

2.3 Market research 
Marketing research was another very important tool for collecting information necessary for 
this project. Our market intelligence department interviewed in parallel to the usability activi-
ties in total approx. 2250 people in Germany and France: The results confirmed the existence 
of an economical business case and lead to a better definition of the user requirements on base 
of a representative sample. At that time, available competitor products with comparable target 
groups were analysed and one cordless product was usability tested with senior subjects to 
complement the previous findings. 
One key characteristic, found in all studies, was evident: Apart from the implementation of 
helpful features and ergonomic hardware, the design was a crucial factor. The new telephone 



had to be a fashionable and attractive device and nothing should make a customer think of a 
special product for elderly people. 

3 Product Conceptualisation  
After many month of pre-project research the product strategy and the final target group had 
been identified, taking into account all economical and usability-related data. The target group 
included, but not specifically 
addressed, the disabled 
community. Hence one 
compromise was e.g. to omit 
voice functionality (voice 
dialling, voice control), 
found out to be in fact very 
useful for the blind and visu-
ally impaired on the one 
hand, but challenging for the 
elderly on the other hand.  

3.1 Key Features 
The realization of conflicting 
user requirements like easy-
to-use, immediately per-
ceived simplicity, reduction 
of functionality on one hand 
and highly personalization 
and adjustability for the spe-
cial needs of elderly people on the other hand, was another challenge to cope with but fortu-
nately often solved successfully. The key features of the cordless phone are as follows: 
 
Four direct dialling keys: Corresponding 
to the findings that senior people often 
use just a few different numbers, these 
direct dialling keys are assumed to be of 
great help for them. 
Short Menu with one item per screen: In 
order to reduce the perceived complexity, 
only one item should be visible at any 
time. 
Profiles at fingertip: In order to achieve a 
device that can be personalised to the 
largest possible degree for a heterogene-
ous user group without developing a 
complex menu-structure, three profiles 
were added to the options menu: Seeing: 
A profile for visually impaired or blind users; Hearing: for hearing impaired users, Input: for 
motoric handicapped people 
Easy/quick volume setup: The most important functionality of a device for elderly (besides 
making and answering calls) is the adjustment of the volume. Therefore, a dedicated volume 

 

Figure 1: The Gigaset E150 in comparison to two Siemens standard cordless 
phones (Gigaset S250 and Gigaset C250) 

Figure 2: Emergency key and direct dialling keys 



hard key was made available, labelled with a plus and a minus and additionally designed like 
two arrows indicating up and down. 
Emergency (SOS) mode: An often-required special functionality by elderly people is an SOS 
mode. Once initiated, four user-programmed numbers will be dialled sequentially and inform 
the callee by a previously stored voice message about the emergency. The device automati-
cally switches into hands-free mode to enable communication even when the caller had acci-
dentally dropped the 
handset.  
Voice announced CLIP: 
Numbers of incoming 
calls can be read out via 
the loudspeaker to in-
form e.g. blind user who 
is calling before answer-
ing. 
Speaker base: Incoming 
calls can be answered, if 
desired, solely with the 
speaker base and, in ad-
dition, the communica-
tion between handset and 
speaker base is possible 
(intercom functionality). 
Answering machine: 
According to the market 
research findings an an-
swering machine is a 
must-have-functionality 
for the envisaged target group. 
Graphical display with big fonts: To enhance the legibility very big fonts has been used that 
also provide a very good contrast 
High max. volume: The size of the loudspeaker has been increased and two additional volume 
levels have been implemented. 
Optimised keys (size, contrast): The numeric keypad and the navigation keys are bigger than 
on most of other cordless phones, including Siemens products. The keys now have optimised 
pressure characteristics and the key marking are of optimum legibility. 

3.2 Reduction of complexity 
As described above, the complexity of most modern telephones is a crucial barrier for many 
senior users. To overcome this barrier many changes in comparison to standard products could 
have been achieved. Reducing the functionality without touching ways of personalising the 
device to the needs of the envisaged users was only the first step: The cordless phone has only 
5 items in the main menu in comparison to nine items used in the main menu of the regular 
Siemens S 250. The senior phone has 76 menu items altogether in comparison to 270 of the 
regular one and consequently the senior phone has no online-menus for operations during a 
call to avoid complex interaction. 
A four-soft-key-based user interface was reduced to only two softkeys in order to evade ob-
served difficulties of elderly people when using the more complex UI. Battery-status and the 
connection to the base station are only shown in display if critical situations occur, e.g. when 

Figure 3: The reduced complexity of the Gigaset E150 in comparison to a Sie-
mens standard cordless phone (Gigaset S250) 



battery is low or connection has been lost. The answering machine can only be operated with 
the key on the base station that way following the finding that elderly people are expecting an 
answering machine to be a separate device. This means that there is no need for an abstract 
remote control via handset that would complicate navigation and menu structure. These sim-
plifications led to an idle display with only two elements instead of six elements when com-
pared with the Gigaset S 250. 
A two-way navigation key is used for scrolling within the menu. This central key is assigned 
to just two functionalities: Firstly scrolling when the user not connected and wants to navigate 
through the menu and secondly to adjust the volume during an established call. In comparison 
to this the S250 offers the following functionalities: up/down and left/right navigation, to in-
voke the directory, internal call and invoke menu. 
All these changes together led to a reduced complexity both in terms of subjective perception 
and real ease of use. A recently conducted third usability test with elderly persons confirmed 
the improved user-friendliness. 

3.3 Enhanced audio features 
The presbyakusis, which is the diminishing ability to hear adequately, was as well of great 
importance to be considered when 
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 ringer 
melodies provide a larger frequency 
spectrum for hearing impaired peo-
ple, corresponding that way to the 
fact that old people are mostly only 
hearing impaired with regard to a 
specific frequency range.  
 
Describing these details should em-
phasize the permanent feedback 
loop between of the target group and 
the user interface experts involved 
in this project. Whenever possible recommendations of accessibility experts were included in 
the concepts. Apart from this, the user interface designers were given the freedom to try out 
and test new concepts without having to consider the strictly regulated product development 
cycle. 

3.4 User Guide 
The user guide was already very early identified to be an important issue among other efforts 
to make the product more usable. The user guide is printed on bright white paper to optimise 
the contrast. The used fonts have a size from at least 12 points, tables have been optimised 
and visually impaired people tested iteratively the whole structure of the user guide. In the 
meantime even we received feedback even by colleagues younger than 40 who are happy to 
read the user guide without glasses. 

Figure 4: The enhanced audio feature of the Gigaset E150 



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 Tölz. 
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 testing. 
Since the study had to be conducted under high 
time pressure we dared to ask 
the participants (mean age 
63,8) to fill out our electronic 
questionnaires, that store just 
entered data directly in an 
SPSS database for quick 
evaluation, a procedure used 
in all standard tests at the ICM 
Usability Lab. Many test sub-
jects had that way their first 
contact with a PC. It was 
amazing how quickly they 
learned to use the PC mouse 
and to click on the desired items. It was even more amazing how easily the majority of the 
subjects could cope with the test tasks. These tasks covered aspects like basic set-up proce-
dures (e.g. inserting the 
batteries) as well as some 
more complex things like 
e.g. programming direct 
dialling keys.  Apart from 
the aim to identify the 
strengths and weaknesses 
of the UI and the hard-
ware, the tasks should also 
make the test subjects step 
by step more familiar with the device in order to enable them at the end of each single-subject 
session to assess it from a much more experienced point of view. The expectations were not 
too high. Some graphics may give an impression on the outcome of the study. They show how 
the optimised device performed significantly better in terms of all major usability dimensions 
such as ease of use, efficiency, fun of use and not at least a high readiness to purchase.   

5 Conclusion 
The lessons learned can be summarized that kind that it is feasible to conceive a cordless 
product designed for all. But only if prior to the development phase, key factors like an ade-
quate time frame, enough manpower and money has been taken into consideration in order to 

Figure 5: Test subject participating in the 
usability test.  

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

3,1

2,0

1 2 3 4 5

Comepetitor
device

Gigaset  E 150

1= I  a gr e e  st r ongl y ;  5 = I  d i sa gr e e  st r ongl y

Figure 6:Rating of user friendliness  

3 ,3

5 ,8

1 2 3 4 5 6 7

Which face corresponds most
closely to satisfaction w ith the
just tested cordless phone?

Come pe t i t o r  de v i c e Giga se t  E 15 0

Figure 7:Rating of satisfaction with the tested phone. 



collect user requirements and to reconsider several times every alternative concept idea to-
gether with the respective target group. The above described development process can be sug-
gested to be exemplary for an ideal product development 
cycle. That means: To apply all kind of human-factors-
related techniques such as user requirements collection, 
expert walkthroughs, iterative usability testing and inten-
sive market research, just to name the most important 
ones. 
There is a need for people who are accompanying each 
product development process in the light of Design for 
All- and usability-related findings. The knowledge about 
guidelines, developed by many usability engineers and 
international committees (e.g. ETSI, ITU), provides 
helpful information from different point of views and 
makes possible a first draft of product features and 
hardware parameters. Additionally, it is no doubt neces-
sary to stay permanently in touch with the target group, 
the manufacturer is focusing on and to ensure ongoing 
adaptation of the growing product to the users’ needs. 
Market research has the task to confirm the general eco-
nomic conditions and not at least to adapt the feature set 
with regard to its financial feasibility on a statistical relevant base. But that is only one side of 
the medal. Iterative usability testing prior to and along the way of the development cycle is 
crucial to confirm the chosen solutions and to eliminate identified bugs. Moreover, empiric 
data supports the usability engineers’ position in the concert of a project team’s different an-
gles of view.  
The development of the Gigaset E150 shows that taking timely into account the needs of the 
elderly, and that way typical Design for All requirements, results in a win-win situation for 
both, the customer with special needs and the manufacturer. 
 

Figure 8: A test subjects view during 
the test 



Literature 
 

1. http://trace.wisc.edu/docs/browser/ 

2. http://www.diffuse.org/accessibility.html#act 

3. http://www.stakes.fi/cost219/ 

4. ETSI ETR 166: "Human Factors (HF); Evaluation of telephones for people with special 
needs; An evaluation method". 

5. ETSI EG 201 472: "Human Factors (HF); Usability evaluation for the design of telecommu-
nication systems, services and terminals". 

6. ETSI EG 202 116: "Human Factors (HF); Guidelines for ICT products and services; "Design 
for All". 

7. ETSI EG 202 91: "Human Factors (HF); Multimodal interaction, communication and navi-
gation guidelines” 

8. “Nutzeranforderungen von Senioren und Behinderten an die Gestaltung von Telekommunika-
tionsendgeräten (schnurgebunden, schnurlose und Mobiltelefone)”, Gutachten im Auftrag der 
SIEMENS AG; Buhmann, Klaus. 

9. „Entwicklung des Marketingskonzeptes eines Special Need Phones für Siemens Icmobile 
Cordless Products –unter besonderer Berücksichtigung der Wirtschaftlichkeit“, Diplomarbeit 
an der Bayerischen Akademie für Werbung und Marketing (BAW), Institut München; 
Schmid, Tanja; Februar 2001. 

10. „Prüfbericht für den GGT-Benutzerkurztest“, Gutachten im Auftrag der SIEMENS AG, Dipl. 
Ing. Christian Tesche, Iserlohn, 2000 

11. „Expertise: ‚Silverline-Telefone’, Voruntersuchung zur Planung seniorengerechter Tele-
fone“, Gutachten im Auftrag der SIEMENS AG; Joska, Rolf; Middelhauve, Julia; Schlieck, 
Gerhard; Iserlohn, 1997. 

12. „Prüfbericht: Schnurlos DECT Telefon ‚Gigaset 2015plus’ und Gigaset 2016plus’“; Gutach-
ten im Auftrag der SIEMENS AG; Gerhard Jentsch, Iserlohn, 1999. 

13. „Auswertung der Panelbefragung zum Thema:’Telefon’“; Gutachten im Auftrag der SIE-
MENS AG, Schlieck, Gerhard; Iserlohn, 1997. 

 
 
 
 
 


