
Effect of Context on Cortical Speech Tracking in Young Adults with Normal-Hearing 

Future Directions

• Finishing the data collection remaining for Experiment 

2.

• Explore the context effect further with the 

modification of the paradigm.

• Starting with the Experiment 2 paradigm: adding 

a 10 minutes pause between Quiet 3 and Quiet 4

• Potentially exploring an order modification in the 

Context conditions (+5 and -5)  
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Background

• Cortical tracking of the speech envelope, measured using 

multivariate temporal response function (mTRF) analysis, has 

been used to investigate neural speech processing in noise.1 

• Low levels of background noise have been associated with 

enhanced neural responses, potentially reflecting stochastic 

resonance.2,3 

• However, repeated exposure to speech may also influence 

cortical tracking through attentional or learning effects.4,5 

• This study examined the impact of noise on envelope 

features and the context effect on listening in quiet in adults 

with normal hearing. 
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Conclusions

• The enhanced neural tracking in moderate noise (+5) 

is consistent with stochastic resonance theories. 

Stochastic resonance theories postulate that a mild 

or moderate amount of noise can increase neural 

tracking of speech.3

• However, the present findings also suggest that there 

is a context effect on listening in quiet as in both 

Experiments 1 and 2, the context of the preceding 

noise affects the subsequent speech perception in 

quiet. Further experiments are required to 

understand the mechanisms underlying this effect. 

• This highlights the importance of presentation order 

and exposure effects when designing EEG paradigms. Methods
Experiment 1

• Participants: 23 adults (M = 28 ; SD = 7 years) with normal hearing.

• Conditions: 4 conditions: Quiet A, Context +5 dB signal-to-noise 

ratio (SNR), Quiet B, and Context −5 dB SNR.

Experiment 2

• Participants: 9 adults (M =  25; SD = 3 years) with normal hearing.

• Conditions: 6 conditions:  Quiet 1, Context +5 dB SNR, Quiet 2, 

Context -5, Quiet 3, and Quiet 4. 

Both

• Stimuli: A podcast (10 minutes per condition) was presented in free 

field at 0° azimuth, 1.3 meters from the participant, at 65 dB SPL. 

Babble noise was presented at two levels 60 dB SPL and 70 dB SPL.

• Method: EEG data from 9 fronto-central electrodes were analyzed 

using mTRF forward model with envelope reconstruction, and 

predictive accuracy were compared across conditions6.
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Figure 1. Study design for Experiment 1 and Experiment 2

Results   Experiment 1
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Figure 3. Distribution of participants’ predictive accuracy for all conditions (Quiet A, 

Context (+5), Quiet B, Context (-5))

Figure 2. Envelope TRFs for all conditions (Quiet A, Context 

(+5), Quiet B, Context (-5))

Figure 4. Envelope TRFs for all conditions (Quiet 1, Context 

(+5), Quiet 2, Context (-5), Quiet 3, Quiet 4)

Figure 5. Distribution of participants’ predictive accuracy for all conditions (Quiet 

1, Context (+5), Quiet 2, Context (-5), Quiet 3, Quiet 4)

Impact of noise: 

Higher predictive accuracy 

for Context (+5) than for 

Context (-5) (p=.007) and 

for Quiet 3 than Context (-

5) (p<.001). 

Trend for Quiet 3 and 

Quiet 4 to have higher 

predictive accuracy than 

Context (+5) and Context 

(-5) respectively.

Context effect: 

Quiet 3 (p=.002) and Quiet 

4 (p=.039) had significantly 

stronger predictive accuracy 

than Quiet 1. 

Impact of noise: 

Significantly higher predictive 

accuracy for Context (+5) 

than for Quiet A (p<.001) 

and Context (-5) (p<.001). 

Context (-5) had a lower 

predictive accuracy than 

Quiet B (p=0.003)..

Context effect: 

Quiet A had a lower 

predictive correlation than 

Quiet B (p<.001). 
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