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Participants

• N = 24 (12 mixed- and same-gender dyads)

• 58.33% female, age: M±SD = 22±5.71

• Participants with normal or corrected-to-normal vision

Apparatus 

• Eye gaze data collected using Tobii Glasses 3 (50Hz)

• Head orientation was measured using OptiTrack motion capture (120Hz)

• Data were synchronized via TTL pulses sent from eye tracker of P1 to eye tracker 

of P2 and motion capture system

Methods
Procedure and Design

• Each dyad played two rounds of “Heads-Up” game in three viewing conditions, 

alternating between the questioner and responder roles, completing six runs in total.

• In F2F communication, MG was achieved more often following DG initiation than expected from two interlocutors’ independent gaze behaviour, demonstrating that gaze between 

interlocutors influences each other. 

• Across conditions, MG was less likely as the DG recipient’s gaze moved farther from the initiator’s eyes, indicating that gaze position constrains whether DG is reciprocated.

• In Zoom, MG was less likely to follow DG onset. However, when partners did reciprocate, response timing and sensitivity to gaze eccentricity were similar to F2F, suggesting similar 

mechanisms of MG achievement, but there was less overall responding to DG gaze cues relative to F2F settings (Croes et al., 2019).

• Together, these findings highlight the importance of examining MG as an emergent process, rather than a binary state that can be characterized only with aggregate measures. 

• Future research should examine which component of the camera-user offset in VMC is sufficient to restore the closed-loop coordination of MG.
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Aggregate gaze events by viewing condition

• DG and MG events occurred more frequently and lasted 

longer on average, occupying a greater proportion of 

conversation when communicating F2F than over Zoom

• No significant difference between F2F and F2F (window)

Research Questions and Approach
• In Face-to-face (F2F) interactions, the coordinated exchange of non-verbal signals, such as eye 

gaze, facilitates efficient verbal communication (Kendon, 1967), regulates affective and 

physiological responses, and shapes the overall quality of social interactions (Behrens et al., 

2020).

• Past research conceptualizes mutual gaze (MG) as a state of two people simultaneously directing 

gaze toward each other’s eyes. Typically, aggregate measures of MG (e.g., mean duration, 

frequency) are used to characterize social communicative behaviour (Rogers et al., 2018; 

Mayrand et al., 2023).

• While informative to understand the overall patterning of gaze behaviour, aggregate measures 

overlook the closed-loop coordination underlying MG achievement (e.g., when and under what 

conditions a partner reciprocates direct gaze [DG]; Ho et al., 2015; Hessels et al., 2019)

• In addition, human communication now frequently takes place over video-mediated 

communication (VMC) platforms (e.g., Zoom), where the spatial information supporting accurate 

perception of gaze direction is disrupted (fixed and dynamic camera offsets; Troje, 2023).

• Here, we examined how MG is achieved following DG initiation and whether this process is 

altered by VMC. 

1. Does the probability of DG reciprocation increase above chance 

when receiving DG and how is this coordination affected by VMC? 

(chance estimated using Monte Carlo simulation; Fig. 1).

2. Does gaze eccentricity (i.e., where one is looking when they receive 

DG) predict DG reciprocation and does this relationship differ 

between F2F and VMC?
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Figure 3.  Gaze metric by viewing condition. Error bars = SEM; 

pairwise comparisons are Holm’s corrected; *p<.05, **p<.01, 

***p<.001
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Figure 4. Cumulative probability of MG achievement over time from DG 

onset, by viewing conditions. Solid lines = observed probability; dashed 

lines = expected based on Monte Carlo simulation; ribbons = 95%CI

Figure 6. Predicted probability of achieving MG in response to 

DG as a function of DG recipient’s own gaze eccentricity in 

F2F and Zoom conditions.
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Figure 5. Observed minus Monte Carlo-expected probability of MG (left) 

and observed minus expected median latency to achievement (right) 

following DG onset. Error bars = SEM; pairwise comparisons are Holm’s 

corrected;   p <.10, *p<.05, **p<.01.

Condition β(SE) OR  95%CI Interpretation

F2F -0.37(0.03) 0.69 [0.65, 0.73] 31% ↓ odds

F2F (window) -0.46(0.03) 0.63 [0.60, 0.66] 37% ↓ odds

Zoom -0.48(0.08) 0.62 [0.53,0.72] 38% ↓ odds

• In both F2F conditions, individuals reciprocated DG more 

often than expected by chance.

• MG achievement occurred quickly (within ~1 second) after 

DG onset by an initiator.

• Zoom showed MG achievement close to chance, though 

MG achievement was somewhat faster than chance.

Table 1. Viewing condition effect of DG recipient’s gaze 

eccentricity on MG achievement. Slope (β) and Odds Ratios 

(OR) represent change in probability for every unit increase in 

eccentricity; 95% CIs shown for ORs; all slopes p<.001

• MG likelihood decreased with increasing gaze 

eccentricity across all conditions, meaning that DG 

reciprocation was more likely to occur when the DG 

recipient was already looking close to the initiator’s 

eyes.

• Zoom showed overall lower MG probability, but the 

effect of eccentricity on DG reciprocation did not 

differ from F2F conditions.

Figure 1. Monte Carlo procedure 

used to estimate chance MG 

behaviour. P2’s gaze timeseries was 

randomly shuffled relative to P1 

(10,000 iterations) to disrupt 

observed coordination while 

preserving individual DG events.
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Figure 2. Task sequence: First, P1 asked P2 only yes/no 

questions to guess their assigned celebrity identity. Roles 

reversed in the 2nd round. Each run lasted up to 4 min.
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