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Abstract 
Due to the maturity of today’s speech recognition systems, 
telephone-based speech dialog systems address an increasing 
number of potential users. Especially, well-defined and 
socially standardized dialogs in the customer relationship field 
bear a high potential of being automated. Potential application 
fields are, e.g., ordering information brochures, obtaining tariff 
information, easy brokerage portals. Consequently, telephone-
based voice portals covering a broad range of services and 
information will be facing an extremely heterogeneous user 
group. This may include young people, elderly people, people 
with and without ‘computer literacy’ and the like. Nowadays, 
not all users are addressed by user group specific features, a 
fact that may contribute to the low acceptance of some of these 
systems ([1]). 

The aim of this usability study is to observe the users’ 
approach to using telephone-based speech dialog systems in 
order to determine trends for audience-adequate dialog design. 
Since this topic has been little addressed, issues for further 
investigations were also expected as results of this study. The 
study is part of a co-operation of Siemens AG with Deutsche 
Telekom AG. 

1. Research Aim 
The main research questions in the study aimed at determining 
user groups’ overall impression and ‘objective’ success rate, 
their comments and requests regarding the persona design 
(voice gender, age etc.) and contributions of different elements 
regarding the overall impression according to the different 
user groups. 

2. Setting 

2.1.  Participants 

25 people participated in the usability test. There were five 
participants in each target group: five teenagers below the age 
of fifteen; five female and five male adults between the age of 
20 and 45, and five female and five male senior citizens over 
the age of 62. Each target group can be automatically 
identified by today’s classification devices, which allows 
automatic routing to target group adapted dialogs (see [2]). 

Since this was meant to be a “real-life” test, participants 
were not screened by hearing impairment. However, they were 
asked to report any known impairment (e.g., use of hearing 
aid, tinnitus). One female adult and three out of five male 
senior citizens reported an impairment. 

2.2.  Technical experience 

Because of the hypothesis that experience with technical 
devices of different kind could explain a certain success rate in 
the usability test, people were asked to provide information on 
what technical devices they own (DVD, notebook etc.) and 
how frequently they use them. 

2.3.  Test Location 

The test took place in Munich, Germany. So, all of the users’ 
statements must be considered with respect to this cultural and 
social environment. 

2.4.  Tasks 

The participants were faced with several real-life scenarios 
including retrieval of tariff details regarding a certain mobile 
phone plan and reporting a specific error that occurred with 
their internet connectivity. 

The speech dialog system used to perform the tasks is a 
prototype built by Deutsche Telekom AG according to 
previous studies that were performed by a co-operation of 
Deutsche Telekom’s T-Systems unit and Siemens’ Corporate 
Technology  User Interface Design unit. 

 

 
 

Figure 1: As close as possible to real-life:  living room 
atmosphere, wooden table, flowers etc.  Here, a team member 
(ri.) assists the participant (le.) during the introduction phase. 
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3. Results 

3.1.  Drop-Out Rate 

As a precautionary measure, criteria for canceling a test had 
been defined. This includes the participant performing the 
usability test experiencing an increasingly evident stressful 
condition that is not easy to calm by the moderator by means 
like pauses, drinks, encouraging words or attempts of 
distraction. 

The number of participants that matched the criteria varied 
largely between the user groups. While no such “drop-outs” 
were reported for both male and female adults, this occurred 
quite frequently for senior citizens. Table 1 shows the number 
of participants that were able to successfully complete the test.  

Table 1. Younger adults had no major problems in handling 
the speech dialogs. 

User group successful 
completion 

of test 

successful 
completion  

per age 
group 

Adults, male 5 of 5 
Adults, 
female 

5 of 5 100% 

Seniors, male 4 of 5 
Seniors, 
female 

2 of 5 60% 

 

3.2.  User’s Comments on the Gender of the Persona 

Prior internal tests for the use of personas in voice-enabled 
information systems showed no clear preference for a male or 
female gender voice. Again, in this study more than 60% of all 
participants clearly stated that they do not have a preference 
for one or the other gender for the system’s voice. So, this 
finding of [3] can be confirmed. 

Most of the preferences that occurred for a male voice 
were made by male adults. However, no member of either 
groups of young teenagers and male senior citizens preferred a 
male voice. 

A female voice was preferred by some members of the 
group of young teenagers, some of both adult groups and by 
some of the male senior group, but not by female seniors. 

 

3.3.  User’s Comments on the Age of the Persona 

Like in prior in-house tests, people have a much clearer 
request regarding the age of the system voice. Only 31% 
explicitly do not care at all about the perceived age of the 
system’s voice. 

43% of participants preferred a persona aged 21-40, 23% 
preferred a persona aged 41-59 years. 

A voice of the perceived age of either 60 and above is not 
preferred at all, not even by senior citizens.  

3.4.  Number of used words 

Additionally, the numbers of words used by the participants 
were counted for both the first utterance and the complete 
dialog (see Figure 2). 

Although the number of used words is far highest for 
senior females it has to be taken into account that only two 
participants of that group made it through the whole dialog – 
in contrast to the first utterance of that user group. 

Leaving out the high numbers for the senior females, 
however, it remains remarkable that the younger females (AF) 
used ~30% more words throughout the complete dialog and 
around double as much words for the first utterance than their 
male counterparts (AM). In a study regarding voice commands 
for car infotainment systems, [4] found that females use more 
conversational speech than males who tend to command-like 
interaction. 

 

 
 

Figure 2: Number of words uttered per dialog resp. in the 
first user utterance (AF/AM = adult females / males; 

SF/SM = senior females/males; C = Teenagers). 

3.5.  ‘Objective’ Success Rate vs. ‘Subjective’ Assessment 

As an ‘objective’ measure, the dialog success rate was 
determined for each dialog (i.e., user got all requested 
information). As it can be seen in Figure 3, the younger adults 
(AM/AF) as well as the senior males received a success rate of 
~90%. Teenagers (C) were less successful, but senior females 
(SM) dropped out completely. This leads to the hypothesis, 
that gender does not play a significant role for younger adults 
but for senior citizens. 

In contrast, a quick look at the test questionnaires shows 
that both male and female senior groups generally assess the 
speech dialog systems dramatically worse than the younger 
adults. So, while the latter had a high success rate and 
provided good subjective ratings of the systems, too, the 
senior citizens, independently of the objective success rate, 
reported a far worse user experience. 
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Figure 3: 'objective' dialog success rate in % per user group. 

3.6. Technical experience 

As a simple initial measure for users’ technical experience, the 
number of personal devices they own, selected from a list, was 
counted and the frequency of use estimated (‘0’ for not used, 
‘1’ occasionally, ‘2’ on a daily basis). The numbers were 
added up. Measures per user went from 10 to 29. 

Table 2 shows the calculated technical experience by 
group: 

Table 2. Average of technical experience per group. 

User group Technical experience, average 
of group 

Adults, male 22,8 
Adults, female 24,0 
Seniors, male 19,0 

Seniors, female 14,2 
 

Table 3. The calculated technical experience of users who did 
not complete the test compared to the average of their group. 

Users who did 
not complete 
the whole test 

Technical 
experience 

of 
participant 

Technical 
experience, 
average of 

group 
Seniors, male 13 19,0 

Seniors, female 10 
Seniors, female 17 
Seniors, female 12 

14,2 

 
Since most participants who did not complete the test 

showed a calculated technical experience below the average of 
their group, the hypothesis rises that the level of general 
technical experience of a user contributes to successfully 
handling today’s telephone-based speech dialog systems. Of 
course, further research is needed to investigate these findings 
more thoroughly. 

4. Discussion 
Test results show that many seniors used long utterances, 
sometimes even correcting themselves while speaking. While 
some younger adults also started in this manner, they quickly 
adapted their behavior after the first system prompts. In 
contrast, many elderly did not adapt their utterances by using 
command-like phrases. 

Also, some seniors were really polite while talking to the 
system and so implicitly refrained from using command-like 
phrases. Several seniors even introduced themselves to the 
system voice. Teenagers and younger adults did not show this 
behavior. 

In this study, (esp. female) senior citizens were found less 
experienced in technical devices regarding number and 
frequency of use than all other user groups. The hypothesis 
arises that this lower experience leads to missing or inadequate 
mental models of how to interact with a speech dialog system 
(in other words: these systems do not sufficiently map the 
mental model of such users). This could contribute to 
explaining the comparatively high drop-out rates. 

Since this initial and explorative usability study was meant 
to be as realistic as possible, it must be assumed that many 
contextual influences varied during the test. So, all described 
results are to be considered only for this specific investigation 
and thus must not be transferred to other contexts without 
validation. It goes without saying that the number of 
participants is too low to be of representative nature, but is 
meant to be a basis for stimulating further research. 

5. Conclusions 
Telephone-based speech dialog systems bear a high potential 
for both business models and user satisfaction. Designing 
audience-adequate speech dialogs is a key requirement for the 
broad acceptance of voice technology. 
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