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Purpose: This study aimed to determine whether auditory spatial training with real-life environmental
noise would improve the speech-in-noise intelligibility of hearing-impaired children. Methods:
Thirteen children with hearing loss participated in this study. We conducted an 8-week in-laboratory
auditory spatial training. During the training, the target sentence and pre-recorded real-life
environmental noise were spatially separated by 90° and uncertainty about the location of the target
and noise was given. To evaluate the efficacy of the training, sentence recognition with fluctuating
and non-fluctuating noises was measured in a free sound-field condition, where the speech and noise
sources were spatially separated and also co-located. The pre-training tests of sentence-in-noise
recognition were performed twice with an interval of 6 weeks. The sentence-in-noise recognition
test was also measured right after the 8-week training (post-training test) as well as 1 month after the
completion of the training (retention test). In addition to the objective tests, the parents completed
a subjective questionnaire on auditory behavior in everyday life before and after training. Results:
There were no significant differences between the results of the two pre-training tests. The auditory
spatial training significantly enhanced sentence-in-noise recognition in both spatially separated and
co-located conditions at all signal-to-noise ratios, and the training efficacy was maintained until 1
month after the completion of the training. The parental subjective responses also showed positive
changes after the training. Conclusion: An 8-week auditory spatial training could effectively enhance
the speech-in-noise intelligibility of hearing-impaired children in spatialized as well as non-spatialized
conditions.

KeyWords: Auditory spatial training, Real-life environmental noise, Spatial hearing, Spatial
separation benefit.
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MATERIALS AND METHODS
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Figure 1. Mean sentence recognition score (SRS) in noise obtained
from 1st and 2nd pre-training, post-training, and retention tests in
spatially separated listening condition. SNR: signal-to-noise ratio.
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A YJAAE9] o] AT H(Holmes et al., 2017; Ward
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FAFSEHCameron & Dillon, 2011; Coudert et al., 2023;
Jarollahi et al., 2019; Lotfi et al., 2016; Tyler et al., 2010).
Tyler et al.(2010)2 HZIH Z7]7] AFRo| EH511 A2
S} o] ZRIAe o &S Hol= A% vt 3t FH S
SOl SH o} &30 YAE 'R 2 £, Aot HEE
2ot 31 B3] 7ol FolFEA Y 58 Aol Egol
2 kAl 519t Tyler et al.(2010)2 HlolE] E4-& 54 2
o] SR ANATIO = F7tF 5 EHo] 7HEstH, £ &

oS i

[ Pre-training 1
[ Pre-training 2
I Post-training

I Retention
120
Spatially co-located

100
S 80+
2
2 60
g
2 40
wn

20

0

0 dB SNR 5dB SNR
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Figure 2. Mean sentence recognition score (SRS) in noise obtained
from 1st and 2nd pre-training, post-training, and retention tests in
spatially co-located listening condition. SNR: signal-to-noise ratio.
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Figure 3. Mean Auditory Behavioral in Everyday Life (ABEL)
scores obtained from pre- and post-training tests (1: Aural-oral, 2:
Auditory awareness, 3: Aural-oral + auditory awareness, 4: Social/
conversation skills).
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