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Individuals differ in the variability of speech input they receive in everyday life. Research shows that this
variability affects language acquisition and linguistic skills and has recently been operationalized using
properties of individuals' social networks (i.e., the people they regularly interact with) such as their size and
diversity (Hanulikova & Levy, 2025; Kutlu et al., 2024; Lev-Ari, 2016, 2018; Levy et al., 2019). Network size refers
to the number of people an individual interacts with, whereas diversity refers to the degree of linguistic
heterogeneity among them. Previous studies have mainly focused on network size as a proxy for input
variability. Although this measure reflects input variability to some extent (Lev-Ari, 2016, 2018), it provides a
rather rough estimate, as it does not account for the linguistic characteristics of network members' speech.
The present study addresses this limitation by investigating whether linguistic diversity within social networks
provides additional information about speech perception beyond network size.

The few studies including measurements of linguistic diversity assess characteristics known to contribute to
systematic pronunciation variation, including regional and foreign accents as well as exposure to different
phonological systems through other languages (Cowan & Olmstead, 2023; Hanulikova & Levy, 2025; Kutlu et
al., 2024; Levy et al., 2019). Beneficial effects of input variability by exposure to multiple speakers or linguistic
diversity have been found for phonological processing (Bradlow & Bent, 2008; Sumner, 2011) and speech
comprehension (Hanulikova, 2021; Levy et al., 2019) and are often explained by the notion that variable input
leads to the formation of robust categories (Raviv et al., 2022). Lev-Ari (2018) found that participants with
larger social networks performed better in a vowel perception task. Expanding this research, we investigate
whether German vowel identification in noise is predicted by social network size and, beyond that, by the
linguistic diversity within these networks. We expected larger and more linguistically diverse networks to be
associated with better vowel identification performance, reflecting additional benefits of exposure to
linguistically variable speech input.

Participants (n=61) completed a questionnaire on their social networks, a vowel-identification-in-noise task,
and two control tasks assessing attention skills (Flanker task) and receptive vocabulary (LexTALE). The main
task included 126 monosyllabic nonwords, embedded in speech-shapes noise, across which 14 vowels of
Standard German were evenly distributed. Participants responded with the perceived vowel. Network size
was operationalized as the number of individual network members and diversity as the number of network
members who spoke with a regional or foreign accent or in another language. Additionally, three separate
diversity scores for regional accents, foreign accents and other languages were calculated, reflecting the
percentage of the total weekly speech input associated with each variety, as effects of one type of input
variability do not necessarily generalize to others (Levy et al., 2019).

Average identification accuracy was 59.46% (SD=11.67) and network size ranged from 2 to 28 members
(M=9.58). Results model showed that participants with larger networks showed higher identification accuracy,
suggesting that real-life exposure to many speakers may benefit speech perception and supporting the idea
that this exposure may contribute to more robust phonological representations. Higher attention skills were
also associated with better performance, indicating that attention skills may contribute to a challenging
listening task or that participants with better attention skills may have been better able to maintain focus
during the task. The lack of an effect of diversity could suggest that the measures used did not sufficiently
capture the aspects of variability that are relevant for vowel identification or that the variability reflected by
these measures may support other linguistic skills but not the specific skill testes in this study.
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