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ABSTRACT
We present TempoWatch, a wearable smartwatch-based interface
designed to allow dance instructors to control music playback and
tempo directly on their wrist via touch gestures using a circular
watch display. Dance instructors have unique requirements with
respect to music playback in their classes, in particular the ability to
stay in position while controlling the playback, and to change speed
via time-stretching. However, common stereo decks and mobile
music player apps do not support these requirements well. We
present the design and architecture of our system, and a qualitative
evaluation performed with 9 semi-professional instructors in their
own dance classes. Dance instructors were involved in this project
from the very beginning to match the system and interface design
to its prospective use cases. Results show that instructors are able
to use TempoWatch productively after only a short learning phase.

CCS CONCEPTS
•Applied computing→ Performing arts; •Human- centered
computing →Mobile devices; Gestural input.

KEYWORDS
smartwatch, wearable, music, dance, instruction, teaching, control
ACM Reference Format:
Josef Roth, Jan Ehlers, Christopher Getschmann, and Florian Echtler. 2021.
TempoWatch: a Wearable Music Control Interface for Dance Instructors.
In Fifteenth International Conference on Tangible, Embedded, and Embodied
Interaction (TEI ’21), February 14–17, 2021, Salzburg, Austria. ACM, New
York, NY, USA, 6 pages. https://doi.org/10.1145/3430524.3442461

1 INTRODUCTION
During dance lessons, instructors often need to control the play-
back of dance music while simultaneously engaging the class by
demonstrating, evaluating, and correcting the movements of the
students. Depending on the current dance style and particularly
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Figure 1: TempoWatch in use during dance lesson (left: wear-
able control interface on smartwatch; right: smartphone
connected to stereo deck.)

skill level of the class, instructors might want to change the music
selection or even playback speed on the fly. However, most cur-
rent solutions for music playback in dance classrooms consist only
of a standard stereo deck with CD and (optional) MP3 playback
capability, and are therefore only rudimentarily suited to the spe-
cific requirements of a dance lesson. For example, any change of
playback parameters (volume, tempo, track, pause) requires the
instructor to walk to the control panel, thereby losing both their
current pose and their focus on the students. Even if a regular in-
frared remote control is available, these devices are cumbersome
to carry and aim, quickly wear down from heavy usage, or sim-
ply are lost. Also, only specialized and therefore more expensive
decks offer the ability to control playback tempo, which is neces-
sary to allow beginners to learn complex step sequences at a lower
speed first before ramping up to the native speed of the music piece.

To address these issues, we present TempoWatch, a wearable
smartwatch-based interface which allows dance instructors to con-
trol all relevant playback parameters eyes-free directly on their
wrist. TempoWatch consists of a regular Android app for the in-
structor’s smartphone, which is connected to the stereo deck or
amplifier in the classroom, and an additional Android Wear app to
be installed on the smartwatch. Commands are sent via Bluetooth
Low Energy (BTLE) and control playback of the music collection
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stored on the smartphone, including volume, track selection, paus-
ing, and particularly time-stretching (tempo/playback speed).

With our prototype, we conducted a qualitative study with 9
dance instructors who used TempoWatch during their classes. Re-
sults from the study show that TempoWatch can be learned quickly,
has a positive influence on the time spent for music management,
and on the overall immersion level of the class. We conclude by
discussing potential future extensions of TempoWatch as suggested
by our test participants.

2 RELATEDWORK
The combination ofmusic andHCI is an extensively researched area,
both for playback control and formusic creation. As a representative
example relating to control, Henze et al. [10] evaluated which free-
hand gestures users found most intuitive for controlling music
playback. Regarding music creation, the seminal Reactable [11] and
related systems such as the Collaborative Music Composer [12]
explore novel interfaces to perform and compose music, often with
a focus on tabletop interfaces.

Related areas that have been a focus of research is music control
for sports and other outdoor activities, e.g. as explored by Bauer
and Kratschmar [3], interactive learning systems for instruments
such as DrumGenius [17], or general eyes-free interaction methods
on small devices [14, 20].

On the other hand, there is relatively little work focusing on the
intersection of dance and computing. Most existing research looks
at augmenting and supporting the dancers themselves: for example,
BalletHero [8] takes its name from the popular GuitarHero series of
rhythm games and presents an augmented textile which supports
ballet training by visualizing the essential movements of the dancer.
Charbonneau et al. [5] explore whether body-controlled rhythm
games can be a substitute for an instructional video showing a
human dancer. Trajkova et al. [19] explore design implications
derived from observing ballet tutors and their students, and suggest
using camera-based body tracking for individual feedback.

YouAreOffTheBeat [15] and ForroTrainer [6] are both systems
designed to evaluate the matching accuracy between dance move-
ment and music rhythm based on accelerometer data and give
real-time feedback to the dance students. However, the authors
also find that a purely algorithmic approach has noticeable differ-
ences to how professional instructors evaluate rhythm accuracy.
An additional, smaller subset of related research looks at explicitly
supporting dance performances, either by visualization of move-
ments [4, 7] or by connecting remote dancers [21].

Regarding playback speed control, a common use case is software
oriented towards DJs. As academic research in this area seems to
be rare (with few exotic exceptions such as "Wearable DJ" [18]), we
analyzed several existing iOS apps (djay [2], Cross DJ [13], Perfect
Tempo [16], and Pacemaker [1]) with respect to their implemen-
tation of tempo control, and found several possible approaches.
djay uses a dedicated dialog popup with a slider, while Cross DJ
uses an always-visible speed slider on the screen border. Both vari-
ants borrow heavily from "traditional" mouse-based interfaces, and

are therefore unlikely to be well suited for a smartwatch. Perfect
Tempo does offer an Apple Watch interface, which however uses
plain plus/minus buttons and is therefore not suited to eyes-free
control. On the other hand, Pacemaker does not offer a dedicated
wearable interface, but uses circular motion on a virtual turntable
to increase (clockwise) or decrease (counter-clockwise) playback
speed. As this variant is easily mappable to the limited screen space
on a smartwatch, can be used eyes-free, and provides an additional
tangible connection between motion and result, we selected this
approach as inspiration for TempoWatch.

3 TEMPOWATCH
3.1 Context and Design Process
As mentioned before, a dance class presents a unique context which
regular music player apps do not support well, even if they provide
a wearable interface such as Perfect Tempo. One semi-professional
dance instructor, who is also the first author of this work, was
involved in the project from the beginning, and repeatedly tested
the prototype in their own dance classes.

Based on their own domain knowledge and on informal discus-
sions with other dance instructors, we focused on interaction which
can be a) conducted eyes-free, b) requires only a minimal amount
of fine motor control, and c) can be completed with at most two
taps or a single gesture (with the exception of track selection).

The fundamental goal of our iterative development process was
to create an interface which distracts both instructor and students
as little as possible from the dance lesson itself, while still allowing
unencumbered movement and quick reactions to the teaching situ-
ation for the instructor. Consequently, the main interface on the
smartwatch offers only 3 major functions (see also figure 2):

• Pause/continue playback
• Adjust playback speed
• Track information

Note that volume control is not among the list of primary func-
tions, as the amplifier is usually set up to provide a comfortable
volume level for the whole room. If individual music pieces have a
unsuitable volume level, this can still be adjusted via a secondary
function as shown below in figure 4.

Figure 2: TempoWatch main interface with title and tempo
indicators.
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Figure 3: Scrolling gestures for controlling TempoWatch
(left: increasing playback speed; right: track selection).

3.2 Interface
An overview of the main interface is shown in figure 2. Pause and
continue are triggered by simply tapping in the center of the screen.
A progress indicator (green arc in figure 2 right) shows how much
of the current track has already been played, and will additionally
switch to red color above 90% progress. Playback speed is controlled
by the previously described circular touch motion in the outer ring,
which is particularly well-suited to a round smartwatch screen.
Track information is extracted from metadata tags in the current
music file, focusing on dance genre and beats per minute (BPM)
of the base recording. If the adjusted playback speed matches the
recommended BPM for the dance genre (e.g. 84-90 BPM for slow
waltz, 100-104 for Samba/Rumba, etc.), a green tickmark is displayed
(cf. figure 2 right) as an additional memory aid. When the current
speed is outside the respective range, a downward (too slow) or
upward (too fast) arrow is shown instead (cf. figure 2 left). However,
an instructor is free to intentionally slow down a particular piece
below the recommended range, e.g. to help beginners deliberately
place their steps, or to speed it up to challenge an advanced class.

Figure 4: TempoWatch track selection with current dance
genre (left) and volume control (right).

Two additional functions, track selection and volume control,
are available via buttons on the left and right side of the main inter-
face. In the context of a dance class, these are less central than the
primary functions discussed above, and have therefore been moved

to a secondary interface tier.

The volume control interface supports dragging or directly touch-
ing the circular percentage indicator, and will automatically switch
back to the main interface after a change has been made (cf. figure 4
right). The track selection screen shows a scrollable list of all songs
belonging to the current genre along with important metadata, with
the additional option to switch to a different genre via a secondary
menu (cf. figure 4 left).

3.3 Implementation
We developed and tested our system on a Nexus 5 smartphone and
a Huawei Watch (1st gen.) with a circular display, both running
Android 7.1. TempoWatch consists of a regular Android app to
be installed on the instructor’s personal smartphone, and a com-
panion Android Wear app which is automatically installed on any
linked smartwatch. In a typical usage scenario, the smartphone
is connected to a stereo deck or amplifier in the dance room via
audio cable, while the watch is worn by the instructor and uses
a BTLE connection to send commands to the smartphone. The
music collection is stored on the smartphone and uses Android’s
built-in MediaPlayer component for playback and timestretching
functionality.

4 EVALUATION
To provide early feedback on the design of our system, a dance
instructor in person of the first author was regularly involved dur-
ing the development phase and tested the prototype repeatedly
in their own classes. For example, during an early test, the need
for a progress indicator was discovered and the corresponding
functionality implemented in the next iteration.

4.1 Participants
After the initial development phase was concluded, we performed
a qualitative expert evaluation with 9 additional semi-professional
dance instructors from local dance schools (see table 1 for demo-
graphical details). Their primary professional background varied
widely and included carpenters, medical students, schoolteachers,
software developers, or pharmacists. Their average age was 33.1
years, with 4 female and 5 male instructors participating in our
study. Our prototype was used during five dance lessons of 90 -
120 minutes duration; for four instructors, scheduling conflicts pre-
vented them from testing the prototype during their class sessions
and we performed a free exploration instead in which we asked
them to imagine leading a dance class using TempoWatch. In all
cases, one of the authors was present to answer questions about
the prototype and observe the evaluation.

4.2 Procedure
The tests were conducted in dance rooms of the respective dance
schools, mostly equipped with hardwood floors and mirrored walls
(see figure 5 for an example). The rooms had a size of about 100 m2
each, and the class sessions with dance students had between 4 and
10 dancing couples present. Due to the dimensions of the rooms and
the number of students present, who can be expected to carry their
own smartphones with them, we were also interested in evaluating
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Table 1: Demographics and background of dance instructors who tested TempoWatch.

Gender Age Profession Venue Location Genre Class duration
f. 22 medical student Thüringer Tanzakademie Weimar Ballroom/Latin 120 min
m. 41 computer scientist Tanzwerkstatt Weimar Salsa 90 min
m. 38 schoolteacher Sporthalle Parkschule Weimar Ballroom/Latin 90 min
m. 51 software developer Projekt Eins Weimar Salsa -
f. 27 dance instructor ADTV Tanzschule Näder Jena Ballroom/Latin 90 min
f. 21 carpenter Thüringer Tanzakademie Weimar Ballroom/Latin -
m. 35 freelance developer Projekt Eins Weimar Salsa -
m. 45 pharmacist Tanzwerkstatt Weimar Ballroom/Latin -
f. 18 high-school student Tanzwerkstatt Weimar Ballroom/Latin 90 min

the quality of the wireless BTLE connection between watch and
smartphone. We prepared a music playlist with 154 tracks from
various genres (e.g. salsa, slow waltz, rumba) and speeds, taking
care that correct metadata regarding speed (BPM) and dance style
was present in each track.

In each test, we first introduced the participants to the system and
provided themwith short test tasks (launch app, start/pause, change
speed, select track, change volume) for about 5 minutes to cover the
main functions of TempoWatch. Afterwards, the participants used
the system during their dance class (or performed a free exploration,
when scheduling issues prevented testing during a class session).
We then concluded with a semi-structured post-study interview
covering suggestions for improvement and free comments. We
decided against collecting quantitative data using tools such as
Likert scale questionnaires, as this data would only have limited
value due to relatively small sample size and a strong novelty bias.

5 RESULTS
In total, our prototype was used for over eight hours in real-world
conditions by five real-world users, with four additional shorter
exploratory sessions. Even though a longitudinal evaluation across
multiple subsequent dance classes with the same instructor would
likely reveal additional insights, this is currently not possible due
to schools being closed during the COVID-19 pandemic. We are
planning to conduct additional evaluations after dance schools
reopen in the future.

5.1 Observations
A common observation during all evaluations was that test par-
ticipants were so used to having to walk to the stereo deck for
controlling music that they generally still started doing so during
the first 30 minutes of the test before stopping and realizing that
TempoWatch made this unnecessary. After about 30 minutes, this
behaviour gradually stopped as instructors became used to the
wearable interface.

For the dance students, using TempoWatch resulted in an in-
creased presence of the instructor as no interruptions for music
management were necessary anymore. This was confirmed by the
instructors’ self-reflected comments after the class sessions as well
as by anecdotal comments from students. For example, the instruc-
tor was now able to focus on a student couple and briefly pause

Figure 5: Example of dance classroom used for salsa class
during evaluation (© 2020 Tanzwerkstatt Weimar)

the music to explain a step sequence while immediately resuming
playback afterwards. In addition, we also observed that instructors
would sometimes keep the non-dominant hand with the watch en-
gaged with a participant (e.g. on their shoulder) while only briefly
releasing the dominant hand for music control and immediately
resuming "hands-on" instruction afterwards.

In cases where it was necessary to address the whole course, e.g.
during a "rueda de casino" in a salsa course which the instructor
also actively participates in, test participants regularly used the
remote control feature to briefly reduce the music volume while
giving instructions, and raise it back to normal volume right away.

5.2 Stability
Despite the large and crowded rooms with multiple other devices
present, we did not observe any issues with wireless link quality
during testing. All commands issued on the watch were executed by
the playback system on the smartphone without noticeable delay,
and none of our test participants commented on any connection
issues or lag.

We observed only a single issue related to heavily slowing down
a track right after starting playback. Apparently due to internal
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buffering, the slowdown is only audible with a delay of some sec-
onds in this specific case. However, this issue did not negatively
influence any of the test sessions. We estimate the current battery
runtime of the system to be 4 hours, which is sufficient to cover
two full dance lessons without recharging.

5.3 Suggested Improvements
Regarding suggestions for improvement, there are two topics that
were mentioned by three or more test participants each, and which
we therefore consider to be generally useful additions:

(1) Autoplay/Playlist (5 instructors each). Our current prototype
stops after each song and requires the user to actively select
and start the next track from an alphabetically-sorted list of
songs with the current genre. For smoother flow during a
class session, instructors would like to be able to prepare a
playlist with songs from the same genre on their smartphone
beforehand and have the system automatically play all items
in the list in sequence.

(2) Duration of title (3 instructors each). For better short-term
planning during an ongoing class session, three instructors
mentioned that a quick-glance overview over the current
song’s total duration and elapsed time would be helpful.

Additional suggestions which were mentioned by individual
instructors included font size of the interface, visual feedback of
touch buttons, current track indicator in list, volume normalization,
or a reset option for the playback speed.

6 DISCUSSION & FUTUREWORK
One limitation of our evaluation was that we provided a default
set of tracks for all instructors that covered common dance styles,
but may have contained unfamiliar music. Nevertheless, based on
the results of our evaluation, we conclude that dance instructors
from a wide variety of backgrounds are able to use TempoWatch
productively in their classes after only a brief training session. Our
system proved to be reliable during testing, and instructors provided
various suggestions for UI improvements, commonly mentioning a
playlist/autoplay feature and a duration/elapsed indicator.

Based on our observations during the evaluation, we will also
consider introducing a one-touch button to temporarily reduce the
music volume while held down for brief instructions to the whole
class, even though none of the participants suggested this extension
directly. Other minor extensions (e.g. current track indicator) will
also be taken into consideration when implementing the major
requested features (custom playlists, duration/elapsed indicator).
For longer playlists, we will consider advanced scrolling techniques
for small screens such as BinarySwipes [9].

Moreover, we plan to explore other use cases in the future. For
example, athletes listening to music while working out or running
might also benefit from easily accessibly tempo control to adjust
the playback speed to match their workout. In addition, musicians
learning a new instrument could potentially also use our approach
to practice a specific music piece at lower speed and gradually
increase the tempo with increasing skill.

7 CONCLUSION
In this paper, we presented TempoWatch, a novel wearable interface
designed for dance instructors. We tested TempoWatch with a total
of 9 dance instructors, also during live dance classes, and found
that TempoWatch was able to support the instructors as intended
after only a short learning period. Suggestions for improvements
from the test participants will be integrated into future versions of
our system.

ACKNOWLEDGMENTS
We thank our study participants, and their dance schools which sup-
ported our project: Tanzwerkstatt, Thüringer Tanz-Akademie, Pro-
jekt Eins, and Parkschule fromWeimar, as well as ADTV Tanzschule
Näder from Jena.

REFERENCES
[1] Pacemaker Music AB. 2020. Pacemaker AI DJ app. Retrieved Jun 27, 2020 from

https://pacemaker.net/
[2] algoriddim GmbH. 2020. djay - the DJ app for iOS. Retrieved Jun 27, 2020 from

https://www.algoriddim.com/djay-ios#
[3] Christine Bauer and Anna Kratschmar. 2015. Designing a Music-Controlled

Running Application: A Sports Science and Psychological Perspective. In Pro-
ceedings of the 33rd Annual ACM Conference Extended Abstracts on Human
Factors in Computing Systems (Seoul, Republic of Korea) (CHI EA ’15). Asso-
ciation for Computing Machinery, New York, NY, USA, 1379–1384. https:
//doi.org/10.1145/2702613.2732736

[4] Harry Brenton, Andrea Kleinsmith, and Marco Gillies. 2014. Embodied Design of
Dance Visualisations. In Proceedings of the 2014 International Workshop on Move-
ment and Computing (Paris, France) (MOCO ’14). Association for Computing Ma-
chinery, New York, NY, USA, 124–129. https://doi.org/10.1145/2617995.2618017

[5] Emiko Charbonneau, Andrew Miller, and Joseph J. LaViola. 2011. Teach Me to
Dance: Exploring Player Experience and Performance in Full Body Dance Games.
In Proceedings of the 8th International Conference on Advances in Computer En-
tertainment Technology (Lisbon, Portugal) (ACE ’11). Association for Computing
Machinery, New York, NY, USA, Article 43, 8 pages. https://doi.org/10.1145/
2071423.2071477

[6] Augusto Dias Pereira dos Santos, Kalina Yacef, and Roberto Martinez-Maldonado.
2017. Forró Trainer: Automated Feedback for Partner Dance Learning. In Adjunct
Publication of the 25th Conference on UserModeling, Adaptation and Personalization
(Bratislava, Slovakia) (UMAP ’17). ACM, New York, NY, USA, 103–104. https:
//doi.org/10.1145/3099023.3099032

[7] Carla F. Griggio and Mario Romero. 2015. Canvas Dance: An Interactive Dance
Visualization for Large-Group Interaction. In Proceedings of the 33rd Annual ACM
Conference Extended Abstracts on Human Factors in Computing Systems (Seoul,
Republic of Korea) (CHI EA ’15). Association for Computing Machinery, New
York, NY, USA, 379–382. https://doi.org/10.1145/2702613.2725453

[8] James Hallam, Emily Keen, Christa Lee, Alison McKenna, and Mudit Gupta. 2014.
Ballet Hero: Building a Garment for Memetic Embodiment in Dance Learning. In
Proceedings of the 2014 ACM International Symposium on Wearable Computers:
Adjunct Program (Seattle, Washington) (ISWC ’14 Adjunct). ACM, New York, NY,
USA, 49–54. https://doi.org/10.1145/2641248.2641269

[9] Johannes Hartmann, Maximilian Schirmer, and Florian Echtler. 2019. Bina-
rySwipes: Fast List Search on Small Touchscreens. In Proceedings of Mensch Und
Computer 2019 (Hamburg, Germany) (MuC’19). Association for Computing Ma-
chinery, New York, NY, USA, 333–340. https://doi.org/10.1145/3340764.3340774

[10] Niels Henze, Andreas Löcken, Susanne Boll, Tobias Hesselmann, and Martin
Pielot. 2010. Free-hand Gestures for Music Playback: Deriving Gestures with a
User-centred Process. In Proceedings of the 9th International Conference on Mobile
and Ubiquitous Multimedia (Limassol, Cyprus) (MUM ’10). ACM, New York, NY,
USA, Article 16, 10 pages. https://doi.org/10.1145/1899475.1899491

[11] Sergi Jordà, Günter Geiger, Marcos Alonso, and Martin Kaltenbrunner. 2007. The
ReacTable: Exploring the Synergy between Live Music Performance and Tabletop
Tangible Interfaces. In Proceedings of the 1st International Conference on Tangible
and Embedded Interaction (Baton Rouge, Louisiana) (TEI ’07). Association for
Computing Machinery, New York, NY, USA, 139–146. https://doi.org/10.1145/
1226969.1226998

[12] Niklas Klügel, Marc R. Frieß, Georg Groh, and Florian Echtler. 2011. An Approach
to CollaborativeMusic Composition. In Proceedings of the International Conference
on New Interfaces for Musical Expression. NIME, Oslo, Norway, 32–35. http:
//www.nime.org/proceedings/2011/nime2011_032.pdf

https://pacemaker.net/
https://www.algoriddim.com/djay-ios#
https://doi.org/10.1145/2702613.2732736
https://doi.org/10.1145/2702613.2732736
https://doi.org/10.1145/2617995.2618017
https://doi.org/10.1145/2071423.2071477
https://doi.org/10.1145/2071423.2071477
https://doi.org/10.1145/3099023.3099032
https://doi.org/10.1145/3099023.3099032
https://doi.org/10.1145/2702613.2725453
https://doi.org/10.1145/2641248.2641269
https://doi.org/10.1145/3340764.3340774
https://doi.org/10.1145/1899475.1899491
https://doi.org/10.1145/1226969.1226998
https://doi.org/10.1145/1226969.1226998
http://www.nime.org/proceedings/2011/nime2011_032.pdf
http://www.nime.org/proceedings/2011/nime2011_032.pdf


TEI ’21, February 14–17, 2021, Salzburg, Austria Josef Roth, Jan Ehlers, Christopher Getschmann, and Florian Echtler

[13] Mixvibes. 2018. Cross DJ Free. Retrieved Jun 27, 2020 from https://www.mixvibes.
com/cross-free-dj-software/

[14] Simon T. Perrault, Eric Lecolinet, James Eagan, and Yves Guiard. 2013. Watchit:
Simple Gestures and Eyes-Free Interaction for Wristwatches and Bracelets. In
Proceedings of the SIGCHI Conference on Human Factors in Computing Systems
(Paris, France) (CHI ’13). Association for Computing Machinery, New York, NY,
USA, 1451–1460. https://doi.org/10.1145/2470654.2466192

[15] Augusto Dias Pereira dos Santos, LieMing Tang, Lian Loke, and RobertoMartinez-
Maldonado. 2018. You Are Off The Beat!: Is Accelerometer Data Enough for
Measuring Dance Rhythm?. In Proceedings of the 5th International Conference on
Movement and Computing (Genoa, Italy) (MOCO ’18). ACM, New York, NY, USA,
Article 12, 8 pages. https://doi.org/10.1145/3212721.3212724

[16] Open Planet Software. 2020. Perfect Tempo. Retrieved Jun 27, 2020 from https:
//www.openplanetsoftware.com/perfect-tempo/

[17] Ye Tao, Guanyun Wang, Yujie Hong, Qi Wang, Cheng Yao, and Fangtian Ying.
2014. DrumGenius: Bridging Learning-Gap with Interactive Musical Instruments.
In Proceedings of the Companion Publication of the 17th ACM Conference on
Computer Supported Cooperative Work & Social Computing (Baltimore, Maryland,
USA) (CSCW Companion ’14). Association for Computing Machinery, New York,
NY, USA, 241–244. https://doi.org/10.1145/2556420.2556474

[18] Yutaka Tomibayashi, Yoshinari Takegawa, Tsutomu Terada, and Masahiko
Tsukamoto. 2009. Wearable DJ System: A New Motion-Controlled DJ System. In
Proceedings of the International Conference on Advances in Computer Enterntain-
ment Technology (Athens, Greece) (ACE ’09). Association for Computing Machin-
ery, New York, NY, USA, 132–139. https://doi.org/10.1145/1690388.1690411

[19] Milka Trajkova, Francesco Cafaro, and Lynn Dombrowski. 2019. Designing for
Ballet Classes: Identifying and Mitigating Communication Challenges Between
Dancers and Teachers. In Proceedings of the 2019 on Designing Interactive Systems
Conference (San Diego, CA, USA) (DIS ’19). Association for Computing Machinery,
New York, NY, USA, 265–277. https://doi.org/10.1145/3322276.3322312

[20] Pui ChungWong, Kening Zhu, Xing-Dong Yang, and Hongbo Fu. 2020. Exploring
Eyes-Free Bezel-Initiated Swipe on Round Smartwatches. In Proceedings of the
2020 CHI Conference on Human Factors in Computing Systems (Honolulu, HI,
USA) (CHI ’20). Association for Computing Machinery, New York, NY, USA, 1–11.
https://doi.org/10.1145/3313831.3376393

[21] Zhenyu Yang, Bin Yu, Wanmin Wu, Ross Diankov, and Ruzena Bajscy. 2006.
Collaborative Dancing in Tele-Immersive Environment. In Proceedings of the
14th ACM International Conference on Multimedia (Santa Barbara, CA, USA)
(MM ’06). Association for Computing Machinery, New York, NY, USA, 723–726.
https://doi.org/10.1145/1180639.1180793

https://www.mixvibes.com/cross-free-dj-software/
https://www.mixvibes.com/cross-free-dj-software/
https://doi.org/10.1145/2470654.2466192
https://doi.org/10.1145/3212721.3212724
https://www.openplanetsoftware.com/perfect-tempo/
https://www.openplanetsoftware.com/perfect-tempo/
https://doi.org/10.1145/2556420.2556474
https://doi.org/10.1145/1690388.1690411
https://doi.org/10.1145/3322276.3322312
https://doi.org/10.1145/3313831.3376393
https://doi.org/10.1145/1180639.1180793

	Abstract
	1 Introduction
	2 Related Work
	3 TempoWatch
	3.1 Context and Design Process
	3.2 Interface
	3.3 Implementation

	4 Evaluation
	4.1 Participants
	4.2 Procedure

	5 Results
	5.1 Observations
	5.2 Stability
	5.3 Suggested Improvements

	6 Discussion & Future Work
	7 Conclusion
	Acknowledgments
	References

