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Contrary to the canonical view in development, phoneme categorization 
develops throughout childhood and adolescence (e.g., McMurray et al., 2018, Hazan, 2000).

® It is unclear to what extent input differences drive this later development.

Much of this work has leveraged 2AFC task.

• Participants hear tokens from a 
continuum and classify each as a 
member of one or the other 
category (e.g., /b/ or /p/).

• Interpretation assumes Categorical Perception (Liberman et al., 1957). 

▫ Steep slope (A) = better perceptual encoding
▫ Shallow slopes (B) = deficits in perceptual encoding.

More modern views of speech perception argue that gradiency—a shallow 
slope—may help speech perception be more flexible and efficient (McMurray et al., 2009; 
Clayards et al., 2008; Miller, 1997)

® Does the need for flexibility in the linguistic environment drive changes in the 
gradiency of speech categorization? 
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Preliminary results suggest that older 
children have higher amplitude compared to 
younger children. 

Unlike previously thought, phoneme categorization is a continuous process and is not set and done during the first year of 
life (see another poster by our group, Fell et al. #2-C-14). 

Preliminary results suggest that variable input changes the products of learning: Children in diverse environments show 
more gradient speech perception.

This is important! The same VAS slope could arise for very different reasons. A child with more diverse input might show a shallow slope but precise 
phonological encoding (above, in red), in which they use the entire scale; meanwhile, the same slope might arise for a child with less diverse input who 
shows categorical responding that is inconsistent (above, green).

Ongoing studies suggest the VAS task captures the gradiency in phoneme categorization. Gradiency allows listeners to be more flexible in 
integrating information in adults (Kapnoula et al., 2021). Therefore, diverse exposure might help children become more flexible listeners.

Input differences (quality, not quantity) 
modulating children’s phoneme categorization, 
particularly in the younger cohort.

Scan this barcode to read more 
about the VAS task à

The Visual Analogue Scaling (VAS) task (Kapnoula et al., 2021; Kapnoula et al., 2017; Kong & Edwards, 2016; 
Massaro & Cohen, 1983).

The VAS task moves beyond the traditional understandings of phoneme categorization (see 
our preprint https://rb.gy/h4gcxr). 

RQ: Does the linguistic diversity in children’s social network impact their speech 
categorization performance measured by the VAS? 

We targeted different neighborhoods in Iowa 
City, Iowa with large or small bilingual 
populations. Monolingual children (current n= 
41) in Grade 1 and Grade 4 completed a 
battery of language assessments. Their 
parents completed a social network 
questionnaire.

Assessing Gradiency

Monolingual exposure (non-
diverse group)

Exposure to other languages, and 
integrated networks (diverse group)

Aside from differences in linguistic diversity, participants in each group 
have similar network structures (i.e., the same number of people they 
converse with, and the same number of hours individuals they spend 
conversing orally).

Children who have bilingual friends in their social network were grouped 
in the diverse category (n=18). Children who have no bilingual friends 
were grouped in the non-diverse category (n=23). 

A more bilingual social network (greater acoustic phonetic diversity) leads to shallower slopes and lower 
amplitude for the younger group.  Little effect in older children.
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