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1. Introduction

In multimodal communication, one particular visual cue – awareness of an 

interlocutor’s gaze behaviour – uncontroversially affects language 

comprehension, production, and indeed the entire interaction. However, while 

several generations of theoretical models exist both for linking face and voice 

perception [e.g., 1] and for visually situated language comprehension [e.g., 2], their 

integration remains a challenge. Quite probably, this goal requires further theoretical 

and methodological advances in so-called “second person neuroscience” [3], but we 

believe that relevant data can also be contributed through carefully designed 

experiments in traditional lab settings [e.g., 4] and online.

We present two experiments investigating the impact of a speaker’s eye gaze

during the questioning stage of a question-answer interaction (Fig. 1) on the

cognitive performance of the listener [cf. 6]. Participants were presented with videos

of a female speaker either looking at the camera (direct gaze) or not (averted gaze)

while phrasing a problem, which they then had to solve and respond to verbally.

2. Materials and Methods

Experiment 1

- Participants: 36 (7 male) (MAge = 21 years)

- Tasks (blocked presentation):

a) forward digit-span [optimal for each individual, range 5-9]

b) verbal problems (synonyms, antonyms, analogies) 

c) arithmetic problems

- Stimuli: videos of a speaker posing the problem with direct gaze (Fig. 2), averted

gaze (Fig. 3), or grey-screen with audio problem only (blocked)

- Instructions: speak the answer out loud into a microphone; then press Enter

- Dependent Variables: response accuracy and latency (speech onset, speech

offset, Enter time)

- Potential covariates: Liebowitz Social Anxiety Scale (LSAS [7]), Autism-

spectrum Quotient (AQ-k [8])

Experiment 2

- Participants: 55 (17 male) (MAge = 22 years)

- Task: forward digit-span (DS) : randomized presentation of easy (DS = 5),

moderate (DS = 6) and hard (DS = 7) problems

- Stimuli: videos from Experiment 1 of the speaker posing the problems with direct

gaze (Fig. 1) or averted gaze (Fig. 2)

- Instructions: speak the answer out loud into a microphone; then press Enter

- Dependent Variables: response accuracy and latency (Enter time)

- Potential covariates: LSAS [6], AQ-k [7]).

3. Results

Experiment 1 (Fig. 4)

- no significant differences in performance or response latency depending on

presentation mode (direct-gaze, averted-gaze or audio-only)

- no significant interactions with task type (DS, verbal or arithmetic problems)

- faster responses in the audio-only compared to direct gaze conditions of the

verbal task for participants reporting higher rates of social anxiety (p < .05)

- When rating subjective task difficulty, 34 % of participants found the audio-only

condition “most difficult”, while 54 % found this condition least difficult.

Experiment 2 (Fig. 5)

- significant main effects for DS difficulty (F(2, 53) = 209.14, p < .001, ηp
2 = .88) and

Gaze condition (F(1, 54) = 7.64, p = .008, ηp
2 = .124): Accuracy in the averted

gaze condition (M = 7.00, SD = .37) was lower than when the speaker appeared

to fixate the participant directly (M = 7.33, SD = .35).

- This pattern was consistent for all three DS difficulties (no significant interaction).

- Participants with higher levels of autistic traits were less accurate for difficult

problems presented with direct gaze than participants with lower AQ-k scores.

4. Conclusions

Follow-up studies are planned using eyetracking to establish whether and at which

time-points listeners either seek or avoid meeting the speaker’s direct gaze, and

how this affects their performance. In addition, Experiments 1 and 2 were conducted

before the current pandemic. Since that time most people have had to become

much more familiar with video-mediated conversation, including the fact that the

necessary technology has rendered direct gaze, which humans are exquisitely

tuned to detect in face-to-face contexts [9], much more difficult to identify: In fact, an

interlocutor is most likely to appear to be fixating one directly when they are actually

looking directly at the web cam rather than into one’s eye region [10]. Consequently,

we aim to replicate Experiment 2 both in the lab and online in order to address the

role of experience for effects of speaker gaze. Finally, we will discuss how these

studies can contribute to the larger goal of understanding how visual cues and

linguistic content are integrated in multimodal real-life communication.
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Fig. 2. Video frame from direct gaze condition.

Fig. 4. Experiment 1. Mean accuracies and response latencies across tasks and gaze conditions.
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Fig. 3. Video frame from averted gaze condition.

Fig. 1. Three stages of a question-answer interaction. In the thinking and answering stages, it

can be beneficial for the listener to avoid meeting the speaker’s gaze [5] to reduce cognitive

load. In the questioning stage, however, averted gaze by the speaker may distract attention

away from the speaker [6] or signal a lack of interest on their part. This could reduce cognitive

performance of the listener.

Fig. 5. Experiment 2. Mean accuracies across digit spans and gaze conditions.
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