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Fig. 1. Participants, represented by their different avatars, high-five in the shared VR space.
In this paper we present an interaction mechanism devised to address collaboration challenges in a multi-user social VR experience;
namely how to engage users in starting a conversation and maintaining it throughout, how to establish a synchronized flow of
collaborative and coordinated action, and how to leverage familiar cues to achieve social interaction. We propose the ’high five’
technique as a paradigm to initiate and better facilitate virtual collaboration. The technique has been applied to the design of a shared
immersive cultural learning experience, and tested with more than 34 participants (17 pairs) who shared the same virtual environment.
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INTRODUCTION

We developed an immersive virtual reality (VR) experience in which pairs of remotely located participants, donning
HTC Vive headsets, collaborate in a virtual reconstruction of the UNESCO Neolithic site of Çatalhöyük (ÇVR) [24]. The
ÇVR experience takes on the form of guided exploration in which each pair is guided by the voice of a narrator to explore
the virtual replicas of the neolithic houses as well as the actual present day archaeological excavation. Throughout
the experience, participants collaboratively act out simplified versions of the cultural actions that are hypothesized by
archaeologists to have been practiced at Çatalhöyük, such as plastering a wall or leaving grave offerings, and they are
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confronted with a number of open-ended questions, asking them to compare ancient and modern practices or to think
broadly about their impact on the world today.
To promote participant agency and collaboration throughout the experience, we developed the ’high five’ paradigm,
as an interaction mechanic that both encourages users to work together and also gives them (as well as the VR designers)
more control over their experience. High-fiving is the hand gesture that occurs when two people simultaneously raise
one hand each, about head-high, and push the flat of their palm against the flat palm of the other person [23].
In this paper, we briefly describe how we use this technique and set forth some key points to reflect on its advantages
and shortcomings for solving synchronization and collaboration challenges in shared virtual spaces.
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THE HIGH-FIVE INTERACTION PARADIGM

The ‘high five’ paradigm requires that users high five one another when ready to hear the next set of audio instructions
from the narrator. Users are instructed on how to use this joint gesture in the first moments of the experience when
they enter the ’Tutorial Room’. In order to perform the high five, the user avatars must approach one another and
simulate the high five gesture by touching palms. In essence, it is an ’air five’, the variation where the hands of the
participants never actually touch, since participants are remotely located. Thus the only visual cue they need in the
virtual space is line of sight to make the gesture [11], receiving both auditory and force feedback (from the handheld
controller) when performing it.
High five was introduced as a solution to issues found during preliminary formative evaluations. In our initial design,
voice-over narration was triggered by specific environmental events, such as both users walking through a certain
door. Formative evaluation showed that users focused on the strong visual and interactive aspects of the experience,
and struggled to pay attention to the audio narration when they were not ready for it. Several users reported feeling
frustrated that the narrator spoke in what they perceived to be a random fashion and out of turn, interrupting the pair
when they were trying to communicate with each other. As a result, they missed key instructions, as well as information
about the site. Furthermore, in some cases, users tended to progress by themselves, leaving their partner behind. In
other words, the technique was introduced to handle the practical issue of synchronizing participants’ activity in the
shared virtual space.
Yet, beyond the practical implications, it soon became clear that this simple technique supports the experience in
many more ways than originally anticipated. High five allows users to negotiate the pace of the experience and requires
that they interact throughout. The paradigm provides individual users with a sense of agency and control, as well as
the opportunity to take their time exploring. As a bilateral effect, the pairs had to interact more with one another in the
experience, negotiating when and where to high five and moving closer together to achieve it. As such, high five had
the potential to enhance engagement between users throughout the whole experience, confirming research that reports
significantly greater social closeness between virtual participants when they are synchronized in time [21].
3

REFLECTIONS FOR DISCUSSION

Visual and verbal techniques to enhance communication and collaboration in multi-user social VR environments
have been studied [1–9], [12–20], [22]. Building on the research in this area, we propose a simple gesture, which can
encapsulate different levels of meaning (practical-operational, social, and emotive-experiential). In our example, it
serves as an ice breaker, at the start of the experience; as a form of pacing and synchronization, on the operational level;
and as a method of sustained engagement, throughout the experience.
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Taking into account that the experience aimed to foster connection with the site through a shared experience of
re-enactment, dialogue and reflection, high-fiving seemed to support this objective. The high five gesture was related by
participants with the feeling of acknowledgement and success for a task, thus contributing towards a positive emotional
feedback loop of establishing joint attention to the space, committing together to a task, bringing it to a successful
closure and then confirming this success through the gesture.
One limitation of this interaction element, observed during our evaluation, is that its repetition throughout the
experience may lead to a relative loss of enthusiasm for some users in committing to the gesture. Further research is
needed to explore this and other possible limitations of the approach; however, its familiarity and simplicity seem to
be critical advantages towards adoption in other use cases as well. Moreover, variations can be introduced to support
different levels of collaboration. We are eager to discuss these with the Social VR community [10].
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AUDIOVISUAL SUPPLEMENTS
Video
• Video overview of the ÇVR experience that contains pairs of participants while interacting and high-fiving:
https://youtu.be/W-x6lLUCJxs
• Video of the EMOTIVE project, at large: https://youtu.be/pWURCB5TOLU
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Fig. 2. Two participants, co-located in the Hunterian Museum in Glasgow, Scotland, use high five in the shared VR space.

Fig. 3. Two (co-located) participants, represented by their avatars in VR, introduce themselves and learn to high-five in the shared VE.
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