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Questions and Hypotheses

● Questions
○ What contributes more to the satisfying feeling of 

popping bubble wrap, haptics or sound?
○ Can we manipulate such feeling through different 

sound/haptics?
● Hypotheses

○ Haptics contributes more compared to sound
○ Incoherent stimuli will have opposite effect



Methods and Materials
● Participants

○ 12 participants (average age of 23.5, std of 1.24)
○ Divided into 2 groups

■ Haptics group 
● 4 participants (3M + 1F)
● Haptic research or extensively exposed to custom haptic 

device
■ Non-haptics group

● 8 participants (5M + 3F)
● Daily experience (gaming)



Methods and Materials
● Stimuli

○ 4 auditory conditions
■ 2 sound clips of bubble wrap popped successfully, 1 sound clip 

of bubble wrap failing to get popped, and no sound

○ 3 haptic conditions
■ pop successfully, fail to pop, no haptic feedback



Methods and Materials

● Task
○ The participants were asked to pop virtual bubble wrap of 12 

combinations of different sounds and haptics
○ Each condition repeats for 3 times
○ The participants rated their pleasantness from 0 to 10 after popping 

the virtual bubble wrap each time
■ 0: most annoyed, 10: most satisfied, 5: neutral



Expected results based on the 
hypotheses

• Haptics (pop)+Auditory (pop) stimuli> 
haptics only > auditory only > no stimuli

• No stimuli > Incoherent stimuli



Results
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Results



Discussion

● Both stimuli > Auditory stimuli ? Haptic 
stimuli > no stimuli 

● Incoherent stimuli is better than lack of 
stimuli

● Prior experience matters
● Lack of stimuli might be further away from 

reality compared to incoherent stimuli



Conclusions
● We wanted to test out whether the auditory stimuli or haptic stimuli
contributes to the pleasantness of popping bubble wrap.

● Both types of stimuli have influence on the satisfying feelings,
○ Auditory stimuli are more important for the general population.
○ Haptic stimuli become more important for people with extensive
experience with haptic devices.

● Incoherent stimuli result in discomfort
○ The further away from reality, the more discomfort

● Future work
○ Understand the underlying neural mechanisms that cause this
phenomenon

○ Design engineering products that based on these findings


