
Thresholds improve in the highly structured 3-AFC task

28 participants (12 M  -  16 F)
18 to 41 year-old 
normal hearing ( < 20 dB HL loss)

Tones presented binaurally
through insert earphones
Inside a sound-attenuated 
booth

200 ms pure tones
Range: 125 – 8000 Hz

Musical Sophistication (Gold-MSI)

1h30 sessions compensated 10€/h

3-Alternative Forced Choice task (3-AFC)

Instructions
Press the arrow matching 
the interval with a tone

Automated pure-
tone audiometry

Average audiogram for the Randomized & 3-AFC tasks Mean threshold

On average, thresholds are lower by 7.5 dB in the 3-AFC paradigm
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Frequency (Hz)
Randomized  3-

AFC

Randomized task

Slow-paced version – Continuous presentation of tones

Fast-paced version – Clusters of 4 cues and 1 target tone
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RandomizedContinuous Cluster 3-AFC

Extraction of pEq values

Treats each condition in the same manner
Utilizes responses for all tested tones in 
the analysis, vs. just the threshold value
Allows for combined analysis across 
frequencies by evaluating relative intensity 
diTerences from the threshold, rather than 
absolute intensities

Fast-paced :  predic'on in both dimensions aid detec'on, seemingly 
          with non-addi've effects

Cosine distance

Unsupervised clusteringpEq correlation matrix

Similarity in performance is mostly driven by the structure of the task,
rather than predictability in a par'cular dimension ('me or frequency)
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False alarm rate

Slow-paced

no effect of age or musicianship
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CONCLUSION

Pure tone detection thresholds can be substantially affected by predictive structure in audiological exams.
-7.5 dB on average between our most extreme conditions in normal hearing participants, maybe higher for hearing loss patients because of potential long-
term plastic compensatory effects.

In a more controlled task design, using timescales similar to those of clinical paradigms, prediction in time seems to induce a more liberal response bias: 
this highlights the importance presenting tones non-rhythmically.

Task structure primarily drives performance similarities, suggesting that different timescales and/or differences in temporal attention may recruit distinct 
mechanisms for utilizing predictive information.
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Fast-paced

Adaptive procedures are the standard

BUT they carry a lot of predictive information: 

When measuring hearing abilities, the sounds presented are often predictable

The audiogram:
dB 

dB 

• the timing of tones is more or less regular
• the tested frequencies are repeated and 

change following a pattern

Prediction plays diverse 
roles in hearing

Evidence of hierarchical predictive processes 
exists at several stages in the auditory system

Heilbron and 
Chait, 2018

Parras et 
al., 2017

Riecke et 
al., 2020
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• Aided signal in noise detection  
(ten Oever et al., 2014)

• Audiovisual speech integration 
(Peelle and Sommers, 2015)

• “Groove”, aka the urge to dance  
(Stupacher et al., 2022)

…

METHODS EXPERIMENT 1 RESULTS

ABSTRACT

Human hearing is highly sensitive and allows us to detect acoustic events at low levels. 

However, sensitivity is not only a function of the integrity of cochlear transduction mechanisms, but also constrained by central 

processes such as attention and expectation. 

While the effects of distraction and attentional orienting are generally acknowledged, the extent to which probabilistic 

expectations influence sensitivity at threshold is not clear. 

Classical audiometric tests, commonly used to assess hearing thresholds, do not distinguish between bottom-up sensitivity and 

top-down processes. In this study, we aim to decipher the influence of various types of expectations on hearing thresholds and 

how this information can be used to improve the assessment of hearing sensitivity. 

Our results raise important questions regarding the conventional assessment of hearing thresholds, both in fundamental research 

and in audiological clinical assessment. 
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