VI STAVISION: SCIENCE
TO APPLICATIONS

Introduction

 Genuine Mutual gaze (MG) supports social interaction because it reflects a reciprocal -
exchange: one partner looks toward the other, and the other partner detects and responds to

that gaze (Kendon, 1967)

* Most studies summarize MG using aggregate measures, such as total duration, frequency, or |

percent of interaction. (Kleinke, 1986)
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Purpose and Approach

(Figure 1)

1.
« These measures collapse the gaze behaviour across the whole interaction and miss the
moment-to-moment coordination between partners. They cannot tell us when MG is initiated
and under what circumstances it is achieved. (Figure 1) 9
 Whether a partner detects direct gaze may depend on eccentricity, the angular distance 3

between the observer’s current fixation and the partner’s face. When the partner’s face falls
farther into peripheral vision, gaze direction may be harder to detect (Loomis et al., 2008).

* In video-mediated communication (VMC), closed-loop directional cues underlying genuine
MG are disrupted due to the offset between the fixed location of the camera recording the
remote user and the changing location of the local user in front of their screen (Troje, 2023).

* Quantifying dynamic gaze lets us differentiate between conditions where closed-loop
directional MG cues are intact (face-to-face) and where they are not (VMC).

Methods

Participants

« N =24 (12 mixed- and same-gender dyads)
« 58.33% female, age: M+SD = 22+5.71
« Participants had normal or corrected-to-normal vision

Apparatus

« Two Tobii Glasses 3 eye trackers (50 Hz) for gaze and a 15-camera OptiTrack

system (120 Hz) for head orientation, synchronized via TTL pulses.

Analysis

* (Gaze-onset events scored against a Monte-Carlo null (10,000 iterations);
coordination indexed by O/E ratios and logistic regression on eccentricity.

Results

1. Aggregate gaze

* Direct gaze in Zoom reduced relative to face-to-
face/window: percentage and bouts ~3x lower,
frequency ~1.5% lower (all p<.05) (Figure 3)

. Mutual gaze in Zoom reduced relative to face-to-
face/window: percentage ~7x lower, frequency ~4x
lower, bouts 2.5x shorter (all p<.001; Figure 4)
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Figure 3. Direct gaze by condition (N = 24 participants). (A) Percentage of
session, (B) bout frequency, (C) mean bout duration. Bars = mean + SE; dots

= participants. **p<.01, ***p<.001 vs. Zoom.
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Figure 4. Mutual gaze by condition (N = 12 dyads). (A) Percentage, (B) bout
frequency, (C) mean bout duration. Bars = mean = SE; dots = dyads. **p<.01,

***p<.001 vs. Zoom.

Discussion

Cumulative P(mutual gaze)

O/E trended above chance face-to-face and window .
(but fell significantly below chance in Zoom (Figure 5)

Mutual gaze achievement was faster and more often
than chance face-to-face and window (both p<.01) but
did not differ from chance in Zoom (Figure 6)

Observed / Expected mutual gaze

Figure 5. Mutual gaze observed/expected (O/E) ratio by
viewing condition. Expected from 10,000 Monte-Carlo random-
placement iterations. Dashed line = chance (O/E = 1). *p<.05.
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Three purposes:

MG onset was examined as the transition from one partner’s direct gaze initiation
(OD) to mutual gaze formation when the other partner returns gaze, OM/DM.

Test whether gaze in F2F is coordinated rather than independent, if
coordinated, 0D — MG should occur more often and faster than expected

by chance.
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Figure 1. Example of the sequence of
one MG event.

Procedure and Design
* One within-subjects experiment

 Measured eye gaze, and head orientation while dyads played “Heads-Up” (Figure
2; each game: 8 min) across three viewing conditions

face

with

2. Dynamic gaze coordination

Window
Viewing Condition

Face-to-face

Face-to-face

Standard face-to-

Face-to-face through a barrier

Through a Zoom call via iPads
Inserted into the same barrier

Window

. Test whether eccentricity affects whether 0D transitions into MG.

. ldentify whether this coordination breaks down in VMC relative to F2F.

MG Onset sub-events

OD =
OM =
DM =

Averted-to-DG transition
Averted-to-MG transition
DG-to-MG transition

MG Offset sub-events

MO =
MD =
DO =

MG-to-averted transition
MG-to-DG transition
DG-to-averted transition
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P1: Responder
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Order
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an iPad-sized window
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P2: Questioner 2nd Half
P1: Questioner
] P2: Responder
Time

Figure 2. Timeline of one condition.
Questioner = asked yes/no questions
about a celebrity, Responder = replied

3. Eccentricity & viewing condition

Eccentricity reduced mutual-gaze odds by 7-10%
per degree in every condition (all p<.05; Figure 7)

The effect was comparable across face-to-face,
window, and Zoom, eccentricity constraints
operate regardless of medium (Figure 7)
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Figure 7. Logistic regression of mutual gaze achievement on partner
eccentricity (deg) by viewing condition. Fitted curves (solid) and
binned observed proportions (points). *p<.05.
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Figure 6. Cumulative probability of mutual gaze
achievement over time following one-directional gaze
onset, by viewing condition. Observed (solid) vs. Monte-
Carlo expected (dashed) with 95% CI (grey band).
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 Observed every measure.

* Mutual gaze achieved statistically above chance
in face-to-face and window; at chance in Zoom.

« Latencies were statistically faster than chance in
all three conditions, including Zoom.

« Eccentricity reduced mutual gaze odds 7-10%
per degree, regardless of medium.

« Zoom disrupted coordination; mutual gaze fell
below chance (O/E = 0.76).

window statistically indistinguishable across

« Mutual gaze was actively coordinated face-to-face and through a window, with achievement rates and latencies both exceeding chance, suggesting that visual access to the partner's
eyes rather than other aspects of physical co-presence is the critical factor supporting coordination.

« VMC disrupted coordination by eliminating veridical gaze signals; the camera-display offset and the absence of motion parallax made mutual gaze geometrically impossible
(Bohannon et al., 2013; Troje, 2023b), with observed mutual gaze falling below chance over Zoom (O/E = 0.76).

* Future research should examine whether resolving the camera-display offset is sufficient to restore mutual gaze coordination over VMC.
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