
INTRODUCTION

o Social facilitation vs. inhibition: The presence of others improves performance on simple tasks but
impairs complex tasks. (Bond & Titus, 1983)

o Artificial agents evoke similar effects: Humans respond to computers, virtual agents, and robots as social actors, applying
social expectations to them. (Reeves & Nass, 1996; Gambino et al., 2020)

o Evidence with virtual agents and robots: Easy tasks are facilitated and difficult tasks inhibited, depending on embodiment
and presence. (e. g., Park & Catrambone, 2007; Riether et al., 2012)

o Key moderators: Embodiment, anthropomorphism, social behavior, and individual differences. (e. g., Spatola et al., 2018, 2019; Roesler 

et al., 2021)

Research question: How does the art of interaction modulate the facilitation/inhibition effects? 
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METHODS

• Lab study with the NAO robot

• N = 75 (55 females) (Mean age = 24 years, SD = 5 years)

• 50 easy (e. g., 11 + 6) and 50 difficult tasks (e. g., 101 + 129) on 
PC and forced choice response (p or q key)

• Interaction with NAO in 5 conditions, between-subject (see
Figure 1):

✓ One-Time before the task (One-Time)

✓ Only verbal before the task (Voice)

✓ Verbal plus touch before the task

(VoiceTouch)

✓ Verbal before and during the task

with a break (Scheduled Break)

✓ No interaction (Control)

Figure 1. Experimental setup.
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DISCUSSION

• Brief interaction effect: A short verbal interaction with NAO 
induced mild social inhibition, especially when limited to task 
onset.

• Sustained interaction benefit: Continuous or multimodal 
interaction mitigated inhibition and even facilitated performance 
on difficult tasks.

• Greater engagement appears to reduce performance pressure.

• Educational robots should provide ongoing, supportive 
interaction to prevent performance declines.

RESULTS

• Accuracy (GLMM, binomial): Significant main effect of Task 
Difficulty, b = -0.48, p = .015, and a significant Voice × Task 
Difficulty interaction, b = 0.56, p = .040. No other interaction 
significant (ps > .10). Descriptively: Difficult: One-Time and 
Voice < Control (inhibition); Scheduled Break and VoiceTouch > 
Control (facilitation); Easy: On-Time < Control (inhibition) (Figure 
2).

• Reaction time (LMM): Significant main effects of One-Time (t = 
3.72) and Task Difficulty (t = -57.27). Descriptively: Difficult: all > 
Control (inhibition); Easy: Voice < Control (facilitation), other > 
Control (inhibition) (Figure 3).

Figure 2. Mean accuracy per condition. 

Figure 3. Mean reaction time per condition.
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