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1 Introduction

Although CIs substantially improve speech understand-
ing, and some users even restore abilities close to nor-
mal hearing, outcomes vary considerably(Marschark and
Spencer, [2010).

Previous research has primarily focused on speech
and language outcomes and indicated that variation
might be partially explained by cognitive abilities. More
recently, cognitive functions have also been implicated
in sound localization performance (Davidson and Souza,
2024). However, it remains unclear which specific cog-
nitive functions are associated with localization out-
comes.

The present question is particularly interesting in the
population of congenitally deaf children, whose spa-
tial auditory representations develop under conditions
of degraded or absent auditory input (Litovsky, 2011).
Therefore, the present study investigates whether work-
ing memory, processing speed, and visuospatial abilities
are associated with sound localization performance in
children with bilateral cochlear implants.

2 Methods

Clinical and research data set used were collected at IR-
CCS Burlo Garofolo.

The study included 16 children aged 7 to 10 years
with bilateral cochlear implants. Sound localization abil-
ities were assessed in a soundproof room using a hori-
zontal localization task. Participants wore a virtual re-
ality headset and indicated the perceived direction of
sound. Performance was evaluated measuring localiza-
tion accuracy and localization error rate.

Cognitive functioning was assessed using age-
appropriate standardized cognitive instruments adminis-
tered prior to localization testing. Cognitive variables
were analyzed according to the domains defined within
each instrument. Since participants were assessed at dif-
ferent ages, not all children completed identical cogni-
tive tests. Therefore, individual subtests will be har-
monized into broader theoretically comparable cognitive
domains.

A series of corelational analyzes will be conducted
to examine whether specific cognitive functions are as-
sociated with localization outcomes while adjusting for
relevant developmental variables.

3 Results

Based on previous research and the mechanisms under-
lying horizontal sound localization, it is expected that
processing speed and working memory will show the
strongest correlations with localization accuracy.

Since spatial auditory processing is closely related
to visuospatial processing, these abilities may also con-
tribute to localization performance.

4 Discussion

Although children with CI experience substantial hear-
ing improvement, they may still face several challenges.
This study aims to further our understanding of sound
localization strategies in children with bilateral CI.

There are also limitations to the study, such as the rel-
atively small sample size. Additionally, different cogni-
tive instruments were administered across developmen-
tal stages, which may limit direct comparability between
cognitive measures.
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