
Theta oscillations in reward processing
during social robot interactions

Item Type Abstract;Poster

Authors Ukoha, James

Citation Ukoha, J., & Abubshait, Abdulaziz. Theta oscillations in reward
processing during social robot interactions. -- FYRE in STEM
Showcase, 2026.

Publisher Wichita State University

Download date 2026-08-19 09:03:35

Link to Item https://hdl.handle.net/10057/55872

https://hdl.handle.net/10057/55872


People experience wins and 
losses more effectively for 

themselves vs. a social robot

James Ukoha and Abdulaziz Abubshait – BRAINS Lab, Wichita State University - jxukoha@shockers.wichita.edu and abdulaziz.abubshait@wichita.edu

Theta Oscillations in Reward Processing During Social Robot Interactions

Introduction
• Social interactions are contingent on the brain’s ability to create 

predictions from actions, compare them with observed actions, 
and adjusting behavior accordingly (i.e., Feedback processing). 

• Humans are increasingly interacting with social robots in schools, 
hospitals, and other social contexts.

• While we know how human oscillatory behaviors occur in social 
interactions with humans, our understanding of this mechanism 
when we interact with social robots is unclear. 

• We examined how brain oscillatory frequencies for feedback 
processing differ when making decisions for oneself vs. a robot. 

• We hypothesized that participants who interacted with a social 
robot will show greater theta-band (3-7 Hz) differences between 
losses and wins than those who did not.

Methods
• Participants in two groups played with a social robot Cozmo or 

played a similar game without Cozmo.

Results
• 2x2x2 ANOVA showed a significant 

interaction between outcome vs. agent with 
larger differences between wins vs. losses for 
the participants vs. Cozmo. 

Discussion
• The brain can process feedback as measured by theta 

oscillations for humans and (artificial) interaction partners.
• Familiarity with the robot did not cause participants to 

think harder for decisions affecting it. 
• Humans can process outcomes from artificial interaction 

partners which can be useful in settings where humans 
team with machines (e.g., Artemis).

• Future research must look at long-term interactions with 
automated machines.

• Brain-computer interfaces can use these brain indices to 
create better computer adaptability between humans and 
machines.
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