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Experiment: Design & Materials 
• Question: How do kodas and CI children perform on tests of 

phonological memory?  
• Goal: Determine phonological memory performance via 

pseudoword and pseudosign repetition tests  

•  American group 
•  Pseudoword test utilized stimuli from Carter, Dillon & Pisoni (2002);  

•  2-syllable, 3-syllable, and 4-syllable words (15 stimuli total) 
•  Analyzed for correct overall and suprasegmental production 
•  Seven participants; four kodas, 3 CI children ages 5.19-7.41 
•  Two kodas and 3 CI children analyzed for total consonant accuracy 

 
 
 
 
 
 

•  Pseudosign stimuli comprised of 39 tokens consisting of 11 patterns of internal sign 
structure 

•  All stimuli followed  permissible phonotactic patterns of ASL 
•  Six participants; four kodas, 2 CI children; ages 5.19-6.01 

 
 
 
  
•  Brazilian Group 
•  Ten participants; 5 kodas, 4 CI (HF), 1 CI (DF); ages 4;03-7;05 
•  Pseudoword test followed Santos and Bueno (2003) 
•  33 stimuli, consisting of tokens with low, medial, and high similarity to actual spoken BP 

words 

•  Pseudosign test comprised of 33 tokens consisting of 11 patterns of internal sign structure 
•  All stimuli followed permissible phonotactic patterns of Libras 
•  Utilized control groups of Deaf children and adult codas 

 

Hypotheses & Predictions 

Brazilian Portuguese pseudoword scores 

 

 

 

 

 

Libras pseudosign scores (quantitative) 

 

 

 

 

 

English pseudoword scores (quantitative, qualitative) 

 

 

 

 

 

ASL pseudosign scores (quantitative) 

 

 

 

 

 
 

è CI children from Deaf families performed more on-par with their koda 
counterparts 
è Findings suggest early exposure to sign language is associated with 
superior performance in spoken language tests 
è Despite limited exposure to Libras, the CIs from hearing families had 
superior performance on pseudosign tests compared to the pseudoword tests 
• Next steps: Compare groups against monolingual speakers and signers; recruit and 
analyze more participants 
 

Age of exposure: first language 

Bimodal Bilinguals 
o Children with access to two languages in two separate modalities 

(signed and spoken) 
o ASL and English (American group) 
o  Libras and Brazilian Portuguese (Brazilian group) 

o Three kinds of bimodal bilinguals are part of this study 
o Kodas (hearing children of Deaf parents) 
o CIs (implanted Deaf children of Deaf parents) 
o CIs from hearing families (Brazil only) 

 

Results 

Background Hypothesis Predictions 
Kodas •  Exposure from birth to spoken 

and signed languages 
• Kodas will display native skills in both languages • Kodas will perform well on both signed and 

spoken tests 
CIs, Deaf family •  Exposure from birth to signed 

language, early exposure to 
spoken language 

• CIs will display native skills in signed language, 
and near-native skill in spoken language 

• CIs will perform with greater accuracy on 
pseudosign tests;  

•  Exposure from birth to signed language will 
bolster spoken language performance   

CIs, Hearing family • Delayed exposure to spoken 
language 

•  Limited exposure to signed 
language 

• CIs will not display native proficiency in either 
language 

•  This group will perform with less accuracy 
than the other two groups 

•  Limited exposure to sign language will result 
in low pseudosign accuracy 
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BP pseudowords with high similarity
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BP pseudowords with medial similarity
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BP pseudowords with low similarity
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• Previous research on CI children has mostly focused on monolingual 
speakers, who only received exposure to their first language following 
implantation and activation of their cochlear implant 

• These previous studies have dealt with children with delayed L1 
exposure, and as such, they have performed below their hearing, 
monolingual counterparts 

• A study by Mayberry (2000) on adult bilinguals found that early 
exposure to an L1, regardless of language family or modality, 
correlates to superior performance on tests of a later-acquired 
language 

• With this in mind, we hypothesize that CI children with exposure from 
birth to a signed language will display higher accuracy than their CI 
counterparts from hearing families, and possibly perform on-par with 
their hearing bilingual counterparts. 

  

English Pseudoword Production- Suprasegmental
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ASL Pseudosigns-Total accuracy to target
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