
Speech features are predicted by the brain 
even when attention is focused elsewhere

Background

Temporal Response Function (TRF) Procedure

• Sensory prediction: an automatic, pre-attentive process?123

• The majority of recent work investigating speech processing has focused on within-modality manipulations of attention456. These studies suggest that 

predictive speech processing is strongly dependent on attention.

• However, it may be that the visual and auditory sensory domains share common attentional mechanisms and demonstrate similar object-based selection 

effects7.

• Here we explore whether predictive speech processing is similarly dependent on attention when attention is manipulated cross-modally (across audition and 

vision).

28 participants
Adult, native British 

English speakers

‘Attend to audio’
“Please pay attention only to the AUDIO. Ignore 

any visual stimulation on screen.

Press a key when you hear a repeated sentence.”
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‘Attend to visual’
“Please pay attention only to the 

VISUAL task. Ignore any audio.” 10s
Low Load
2 dots

High Load
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2s 2s

Visual prompt
“Was this one of the 

dots you were asked to 

track?”

END OF 

BLOCK

REPEAT x60 trials
Duration:

Attending to a visual task does not reduce the neural tracking of the 
phoneme predictability

...or the temporal processing of speech 
features

No detectable effect of either attentional focus or attentional load on the neural 
tracking of speech features...

* = p < 0.05, corrected for multiple comparisons using Threshold-Free Cluster Enhancement (5000 permutations), N = 28 
participants.

Root-mean-square (RMS) of model weights across speech-sensitive electrodes. Weights 

extracted from all-features model. Tests for differences between condition-pairs using 

Threshold-Free Cluster Enhancement (10,000 permutations) failed to reveal any significant 

time ranges. N = 28.
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1. Extract speech features 2. Regress a speech feature against the 
EEG response  at each electrode, for a 
range of time -lags

3. Use leave -one -out cross -validation to compute a single 
model accuracy value per trial and electrode, integrated 
across time -lags

4. Derive the unique contribution of the feature

”... far from here, where swallows fly to ...”

Subj01, trial 1, audio condition, phoneme surprisal, electrode D12
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feature1+ feature2+feature3 –  feature2+feature3 = unique feature1 
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Time-lag range = -100ms to 1000ms.

Figure adapted from Heilbron et al. 
(2022)9.
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