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6. Separate component learning from clinical transfer

Stage I will recruit English-speaking adults with bilateral
sensorineural hearing loss and an age-matched normal-
hearing comparison group. Audiometry, speech-in-noise
performance, device use and language background will
characterize the sample. Cochlear implant users will not be
pooled with acoustic-hearing participants.

Talkers are counterbalanced across roles. Participants are
randomized to familiarization with B or matched exposure to a
third talker C, absent from the A/B test bank. A is an untrained
reference, not a zero-feature voice. New sentences are used
in each pre-training, post-training and replication session.
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Figure 2. Learning and transfer require different controls. a, Spectral stems and timing strips depict the intended A-like/B-like component

combinations; the glyphs are schematic. Reciprocal contrasts add or replace learned features in accepted recordings. b, Replicated, modifiable
profiles determine a frozen selection policy. Its efficacy is tested in an independent cohort against active training, with the primary retention

endpoint four weeks after training ends.

6.1 Mapping in competing sound

Primary mapping uses two competing talkers. A separately
analysed speech-shaped-noise condition tests masker
dependence. Set an individual challenge level before
familiarization, then hold it fixed across that listener's
matched cells. Target cues contain different words from the
scored sentence. Counterbalance masker identities and trial
order.

The listener types the target words. Primary scoring is open-
set word accuracy; intrusions, voice identification and
reported effort are secondary. Store raw responses and
prespecify spelling normalization. Word errors are not
automatically attributed to a phoneme or cue.

6.2 From a profile to a training target

Re-estimate spectral, temporal and joint effects on a separate
day and new utterances. Then use independent,
counterbalanced learning probes to test whether each
candidate contribution can change. A small baseline effect is
insufficient grounds for targeting it.

The policy uses repeatability, uncertainty and probe
response. Thresholds and eligibility rules are fixed in Stage I;
report the eligible proportion. Any benefit applies to this
defined population of eligible profiles.

6.3 Independent policy trial

In a new SNHL cohort, eligible participants are randomized 1:1
to profile-guided or balanced control selection. Both arms
receive the same task families, talker pool, feedback, duration
and masker progression. The intended dose is 20
minutes/day, five days/week for four weeks, subject to
feasibility confirmation.

Begin near the learned reference and introduce accepted
recordings with reduced familiar support. Guidance may
prioritize spectral, temporal or joint variation according to the
locked rule. The control uses a prespecified balanced
schedule; the manipulated factor is selection policy.

6.4 Outcome and retention

The primary endpoint is baseline-adjusted speech reception
threshold (SRT) at week 8, four weeks after training ends.
Test natural talkers and sentences never used in profiling or
training; lower SRT is better. Assessors are blinded.
Immediate post-training performance is secondary.

The goal is retained speech recognition in noise. Better
recognition does not demonstrate recovery of cochlear
sensitivity or normalization of a clinical audiogram.

Final sampling, dose and acceptance thresholds to be fixed before confirmatory recruitment 3


