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Abstract
As Voice User Interfaces (VUI) grow in popularity in both the re-
search and academic world, designers are met with new challenges
in delivering on the promises of voice interaction. These promises
depict a world where one can just speak to their devices, akin to
HAL-9000; yet, existing usability challenges still leave many disap-
pointed. These challenges often make or break the experience users
have with VUIs. We argue that what we are missing is a foundation
on which to build (and deliver) our promises: it is essential to build
a foundation of VUI principles that can guide future designers in
the development of voice interaction. We must address the lack of
research in developing foundational VUI-specific guidelines that
can aid designers in meeting the expectations and promises of true
voice interaction.

CCS Concepts
• Human-centered computing → Human computer interac-
tion (HCI); HCI design and evaluation methods.
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1 THE PROMISE THAT NEVER CAME TO BE
Voice user interfaces (VUI) have increased in popularity as devices
such as Amazon Alexa, Google Home, and Apple Homepod have
grown in the commercial market. We’ve seen the dreams: to be
like Tony Stark with our own JARVIS personal virtual assistant, or
to have our own HAL-9000. However, the voice devices of today
come no closer to these dreams than did our basic interactive voice
response systems of the 70s. These were applications that we have
envisioned since the 1980’s - and yet, a critical self-reflection should
tell us that we have progressed only incrementally in designing
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interactions with these technologies, despite significant progress
on the speech processing side.

Commercially advertised “conversational” interfaces are cur-
rently far from conversational. In reality, simple question/answer
routines are the norm [6]. Conversational agents like Google Home
and Amazon Echo employ command-based interaction, rarely in-
cluding functionality that would be required for a realistic dialog
(e.g., saving the context of previous commands, developing com-
mon ground during dialog, employing conversational turn-taking
and dynamics, etc). Yet users perceive these systems to have far
more human-like conversational abilities than is currently the case
[1, 5, 7, 8]. Rather than being a “natural” user interface, these in-
teractions tend to be learned through trial and error, sometimes
guided by written instructions. This has not moved much farther
from the interaction capabilities of ELIZA [20]. This causes users
to often abandon VUIs, due to the usability issues they encounter
and the disconnect between their expectations and what current
VUIs provide [1, 5, 6].

As VUIs continue to develop and grow, it is imperative to under-
stand and account for these challenges. What we are still missing is
a foundation. While commercial voice devices abound, in no small
part due to affordability, we still lack the high-level groundwork of
how VUIs should be designed. In particular, a major problem that
VUI design currently faces is a lack of design principles that can
guide users in good VUI design.

Compared to the even-more ubiquitous Graphical User Interfaces
(GUIs), we have been designing voice-enabled devices without a any
theoretical principles or guidelines pertinent to the conversational
voice interfaces embedded inside them. They have been advertised
as a natural way to interact with technology [7, 9, 16]. However,
without any guidance or understanding on how such smart devices
are meant to be interacted with, these become unusable for many
groups regardless of the artificial intelligence that they access. This
is visible in recent examples of digitally marginalized users such as
older adults trying to interact with digital home assistants (Figure1);
even as the marketing hype du jour is that older adults can benefit
the most from such devices. While there are no doubts about the
accessibility of these interfaces, what they offer is only marginally
more than what an information kiosk or automation control would.

While some sets of VUI heuristics have been appearing in aca-
demic research currently [17, 19], these have not been extensively
validated and implemented in the commercial space. They also fail
to include current designers and expert in a bottom-up process in
developing them. Therefore, there is a need to direct more research
into development and validation of VUI heuristics. If we are to bring
voice interaction closer to the promises we have been making for
decades, we cannot ignore this necessary step.
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Figure 1: An older user attempting to interact with Google
Home (youtu.be/e2R0NSKtVA0,© Ben Actis, retrieved 2018-
01-26).

2 ARE OUR CURRENT PRINCIPLES NOT
ENOUGH?

The current state of VUI research and development has been grow-
ing rapidly, and devices such as Google Home and Amazon Alexa
are being praised as “the future” of interaction [2]. However, recent
research shows us that many usability problems are still not solved.
Issues such as error correction, understanding what you can say
to VUIs, and system feedback are still rampant within commercial
VUIs [5]. GUIs have long used heuristics as the key to success for
design and to avoid usability problems. While VUIs are missing
such heuristics, a parallel can be drawn with the first generation of
mobile UIs which did not follow proper heuristics either, earning
them a “usability trashing” from Jakob Nielsen [13]. However, this
negative assessment was updated a few years after [3], largely due
to improvements in usability due to designers of mobile UIs observ-
ing good usability heuristics. Nielsen and colleagues have made
similar complaints about speech interfaces, some very recently [4]
but also going back almost two decades [11, 12]. This begs the
question: why are we still not embracing heuristics (usability in
particular, but also design in general) for VUIs? Should we not
follow the same successful path taken by mobile UIs?

Unfortunately, the broad attitudes toward developing VUI-specific
heuristics continue to run counter to the training needs of the next
generation of designers. We are still observing a broad attitude of
questioning whether developing foundational VUI-specific heuris-
tics is necessary, and whether they would be largely different than
existing design heuristics and guidelines that were created to be
applied generally to all interfaces. The research we have conducted
shows how imperative it is to address such misaligned perspectives
(which seem to permeate both the HCI and the NLP fields). Other
emerging disciplines, such as in virtual reality [18] and video game
design [15] have demonstrate that the creation of paradigm-specific
heuristics is necessary to ensure the proper design of these novel
interfaces.

Indeed, designing for voice is much different than designing for
graphical interfaces [22]. As previous research has shown, GUI
principles cannot be directly adapted to VUIs [22]. However, using
existing usability heuristics as a foundation for developing new
heuristics is quite possible [11, 21]. This may even be preferable,
if the “target users” of these adapted heuristics are designers who

are steeped in GUI design but are “forced” to rapidly transition to
designing VUIs under the diktat of the current market hype.

However, even then, this requires particularly looking at the
specific design challenges that a new paradigm faces, and evaluat-
ing what changes are necessary to adapt existing heuristics to be
applicable to a different field. There is a lack of this kind of research
in HCI currently. Without this research, we will continue to develop
voice interfaces without an established, working foundation that
we can guarantee addresses common usability issues and ensures
an intuitive and usable interface.

3 IS VOICE INTERACTION TOO "NEW"?
Voice interaction research has been steadily growing over the past
5 years or so. For example, in CHI 2018, there were 3 sessions
dedicated to voice/speech or conversational interaction, and in
CHI 2019, that number grew to 5 sessions (with papers on voice
mixed into other sessions as well). This brings about the attitude
that voice is still an “emerging” interaction technique – both in
academic research and in HCI Education (where VUIs are presented
as a “future/emerging interaction” [10]).

However, voice and speech research has existed for decades.
Voice and speech research are not novel – however the technological
capabilities decades ago prevented us from fully taking advantage
of the promises of these devices. We are in a position now where
the technology that we have is advanced enough that we can focus
on the voice interaction and interface design of these devices.

We argue that now is the time to develop high-level design guide-
lines for voice interaction. We have been developing commercial
voice devices for many years now, and we have seen their popu-
larity grow. These devices are being adopted into people’s homes
and are shaping people’s impressions about voice interaction. A
foundation needs to exist prior to the development of technology,
or we will continue to self-inflict usability problems with every
step of progress we make, and ultimately sour the users away from
these technologies.

4 A CALL TO ACTION
10 years ago, Nielsen [13] spoke about the significant usability
issues the iPhone contained. An updated review was then written,
talking about the improvement in usability [13]. At this point in
time, we may be in the same situation mobile interfaces were a
decade ago [14]. In order to take advantage of the capability of
voice interaction, we must build this foundation and develop a
set of principles that can guide us in building VUIs. What must
these principles entail? The HCI community needs to engage in
the same kind of research that Nielsen did, in order to improve
the usability of voice UIs. Our hope is that by exploring currently
established guidelines as a baseline, we will be in a position to
identify and develop a taxonomy of design guidelines to assist
the HCI community in building more usable and intuitive speech
interfaces. Otherwise, wewill be doomed to a decade of bad usability
for VUIs – if the video of a lovely grandma struggling with her
Google Home is not telling enough, just ask a certain design guru
about his own VUI usability challenges [14].
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