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Abstract
The current research examines factors that affect 
multisensory integration while using the sound induced 
flash illusion task. More specifically, the study expands 
on the previous research by examining how stimulus 
intensity (Experiment 1) and background noise 
manipulations (Experiment 2) affect multisensory 
integration and if inverse effectiveness effects are 
symmetrical (auditory and visual processing both 
increase under low intensities) or asymmetrical with one 
modality increasing more than the other. In both 
experiments, participants were given a series of beeps, 
flashes, or the beeps and flashes were paired together.  
Sometimes the beeps and flashes were congruent (e.g., 
2 beeps and 2 flashes), and other times beeps and 
flashes were incongruent (e.g., 2 beeps and 3 flashes).  
Both experiments found that auditory stimuli affected 
visual perception more than visual stimuli affected 
auditory perception. We also found no evidence 
supporting inverse effectiveness (i.e., that multisensory 
integration would increase under lower stimulus 
intensities).  Rather, multisensory integration effects 
decreased as stimulus intensity decreased or as 
background noise increased.
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Stimuli and apparatus
▪ Visual Stimuli: white circle 2º visual angle in the center 

of the screen with a black background.
▪ Auditory Stimuli: a beep presented at 3.5 kHZ for 20 ms.

Figure 1. Timing of AV stimuli in the auditory first trials - stimulus order was counterbalanced.

Procedure
Part One

● Participants were presented with auditory and visual 
visual at different intensities and participants had to 
press the spacebar when they saw/heard each stimuli. 
By this, we determined each participants level where 
they reliably detected the auditory and visual stimuli. 

Part Two 

● Half of the stimuli were presented at full intensity and 
half were presented at a weak intensity (just above 
threshold, as assessed in Part One)

● Participants were given 2, 3, or 4 beeps, 2, 3, or 4 
flashes, or the beeps and flashes were paired together.

● Participants had to report how many beeps they heard 
or flashes they saw. 

Processing multisensory stimuli happens everyday in 
people’s lives, but how the role of inverse effectiveness 
affects it and the way someone can interpret stimuli is still 
somewhat unknown. 

● Multisensory integration research examines how 
people process information from different sensory 
modalities (perceiving a dog bark and image of a dog 
as a single percept).

● Inverse effectiveness can increase multisensory 
integration with stronger neural responses under low 
stimulus intensities (Stein et al., 2009).

● One task that is typically used to examine the effect of 
inverse effectiveness on multisensory integration is the 
Sound Induced Flash Illusion. For example, in this 
task, if someone hears more beeps than flashes, they 
often overestimate the flashes being shown 
(Stevenson et. al., 2012).

● Experiment 1 examined the effects of stimulus intensity 
on multisensory integration.

Methods: Experiment 2

Goal:
● To examine how stimulus intensity and background 

noise affect multisensory integration.

Participants and Design
● 33 OSU Introduction to Psychology students.
● 3 (Strong vs. Weak vs. Background Noise) x 2 (Report 

Beeps vs. Report Flashes) x 3 (Congruent vs. 
Incongruent vs. Baseline). 

Stimuli and apparatus
● Same as Experiment 1 but we added auditory and 

visual background noise in one of the conditions.
● We used 1, 2, and 3 stimuli to be more consistent with 

previous research.

● Accuracies averaged across number of stimuli are 
presented in Figure 3. 

● Auditory stimuli had larger effects on visual processing.
● As can be seen in the effect sizes, multisensory integration 

did not increase with the decrease in intensity.  

Results: Experiment 1

● Accuracies averaged across number of stimuli are 
presented in Figure 5.

● Auditory stimuli had larger effects on visual processing. 
● No evidence that multisensory integration increased as 

intensity decreased or background noise increased. 

● Multisensory integration research examines how people 
process information from different sensory modalities.  
This is important to see how people process multiple 
stimuli from different senses.

● Throughout both experiments, auditory stimuli had 
stronger effects on visual processing than visual stimuli 
did on auditory processing(see effect sizes in Figures 3 
and 5).

● There was no evidence to support inverse effectiveness -
the claim that multisensory integration increases as 
stimulus intensity decreases or background noise 
increases.

Discussion

Goals/Hypotheses
● It was hypothesized that multisensory integration would 

increase under lower stimulus intensities.
● The study will also determine if effects are symmetrical. 

Methods: Experiment 1
Participants and Design
● 14 OSU Introduction to Psychology Students.
● 2 (Strong vs. Weak) x 2 (Report Beeps vs. Report 

Flashes) x 3 (Congruent vs. Incongruent vs. Baseline). 

Results: Experiment 1
● See Figure 2 for accuracies across stimuli & conditions.

○ Congruent (same number of beeps and flashes).
○ Unimodal (only beeps or flashes).
○ Incongruent (different number of beeps and flashes).

Report how many flashes you saw? Report how many beeps you heard?

Figure 2. Accuracies across the different number of stimuli and conditions.

Figure 3. Accuracies 
averaged across number of 
stimuli. Values denote effect 
sizes (Partial Eta Squares).  

Results: Experiment 2

Figure 4. Accuracies across the 
different number of stimuli and 
conditions.

Auditory stimuli had the largest 
effect on the SIFI illusion in the 
strong condition.

Figure 5. Accuracies 
averaged across number of 
stimuli. Values denote effect 
sizes (Partial Eta Squares).  
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