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* Voice assistants (VAs):

o Great future prognoses [1]

o Wide range of application [2]

o General-purpose assistants
= ‘Adaptive Voice (Vision) Assistants’ [3]

= Siri (Apple), Alexa (Amazon), Google
Assistant (Google), Cortana (Microsoft),
Bixby (Samsung),...
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* Voice User Interfaces (VUI)

“VUI is what a person interacts with when communicating with spoken
language application.” [4]

« User Experience (UX)

o 1S0 9241-210 [5]: Holistic concept includes all types of reactions
(emotional, cognitive, physical) before, during and after use of the
product.

o Set of distinct quality criteria [6] includes the classical usability
criteria (e.q. Efficiency) and non-goal directed criteria (e.g.
Stimulation).

WUDOS 2020 - Messung der Qualitat des Benutzererlebnisses bei der Verwendung von Sprachassistenten - Klein et al. 7




gl Department of Computer
) % ‘ Languages and Systems

u@ Introduction University of Seville

Why measuring UX quality of VAs?

o Great future prognoses, wide range of
application [1], [2]

o Useful tool for evaluating [7]

o Existing tools measure usability [8]
o Consideration of complete UX

o Exploring improvements [9]
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« UEQ+ Framework [10] (Modular questionnaire concept)
o Contains 16 scales to measure different UX aspects.
o Scales can be combined to create product-related questionnaire.
o Scales type 1: User interaction with graphical user interfaces (GUI) [7]

 Research gap UE +

http://ueqplus.ueq-research.org
o UEQ+ lacks scales for VUI.

« UX aspects of VUI differ significantly from those of GUI.

o Hearing and voice function differently than the eyes.

« Construction of scales to measure UX aspects of VAs.
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« UXaspects of VAs
Component Scale
User (Expectations) Response behaviour
- Naturalness - According to social norms
- Confidentiality - Human conversationalist
System (Properties) Response quality
- Functionality - Current information .
- Purpose - Intention of the user fulfilled
Context Comprehensibility
- Environment - No special formulations (syntax) |
- Purpose of activity - Intention of the user recognized
Components that influence UX in HCI [11] compared to derived scales for VUISs.
WUDOS 2020 - Messung der Qualitat des Benutzererlebnisses bei der Verwendung von Sprachassistenten - Klein et al.
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« Scale construction

o Pool of candidate items for the three UX aspects for VAs.
o Integration into the UEQ+ framework scale format.

e Study

o Online questionnaire in German language.

o Students and members of the University of Applied Sciences in
Emden/Leer (Germany).

96 persons participated voluntarily.
Participant average age: 35 years (59 male, 35 female, 2 no answer)
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« Voice assistants rated by the participants:

Others

Google Assistant

Siri 2

Alexa 35

I\l

o
)]

10 15 20 25 30 35 40

Number of participants
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Factorial analysis of item sets (a total of 30 candidate items)

*  Principal component analysis [13] (Varimax rotation)

« Assumption of three factors confirmed:

o Response behavior loaded high on factor 2 (low on the others)
o Response quality loaded high on factor 3 (low on the others)
o Comprehensibility loaded high on factor 1 (low on the others)

* Details analysis is described in the research protocol [11].
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 Response behaviour:
o Set of candidate items and loadings on factor 2 (varimax rotation)
No. ltems ltems Loading
(German — Original Version) (English Translation)
1 technisch menschlich technical human 0.66
2 kunstlich naturlich artificial natural 0.80
3 fremd vertraut unfamiliar familiar 0.66
4 ungewohnlich gewdhnlich unusual usual 0.25
S langsam schnell slow fast 0.48
6 unangenehm angenehm unpleasant pleasant 0.75
7 unsympathisch | sympathisch unlikeable likable 0.81
8 unfreundlich freundlich unfriendly friendly 0.66
9 langweilig unterhaltsam | boring | entertaining | 0.68
WUDOS 2020 - Messung der Qualitt des Benutzererlebnisses bei der Verwendung von Sprachassistenten - Klein et al. 14
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 Response behaviour:
o ltems with highest loadings (factor 2) and introducing sentence:

In my opinion the response behaviour of the voice assistant is
artificial © O O O O O O natural

unpleasant © O O O O O O pleasant
unlikable © O O O O O O Jikable
boring © O O O O O O entertaining
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 Response quality:
o ltems with highest loadings (factor 3) and introducing sentence:

The answers and questions asked by the voice assistant are

inappropriate O O O O O O O  suitable
useless O O O O O O O useful
not helpful O O O O O O O  helpful
unintelligent © O O O O O O intelligent

« Comprehensibility:
o ltems with highest loadings (factor 1) and introducing sentence:

In my opinion the voice assistant has understood my voice commands
complicated O O O O O O O simple

inaccurate accurate
unambiguous ambiguous
enigmatic O O O O O O O explainable

O O O O O O O
O O O O O O O
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* Product-related questionnaire
o Select relevant scales

@)

@)
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Product-specific UX aspects first [14]
Further criteria e.g. for marketing [14]
More information: UEQ+ Handbook (http://uegplus.ueq-research.org)

Questionnaire example 1:
Users applying smart home

Questionnaire example 2

Voice assistant customer service

= Perspicuity

= Trust UEC +
= Trustworthiness of content
= Quality of content

Efficiency

Perspicuity UEC+
Dependability

Trust

= Response behaviour
Voice quality scales = = Response quality
| = Comprehensibility

WUDOS 2020 - Messung der Qualitat des Benutzererlebnisses bei der Verwendung von Sprachassistenten - Klein et al.
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 Conclusion:
o Approach based on UEQ+

o Construction of VA scales
o Study for scale construction

o The factorial analysis confirmed:
= Response behaviour
=  Response quality
= Comprehensibility

o Two example using new VA scales.

* Future work:
o Validation of scales specific to VAs.
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