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Introduction

F2 and F3 from Speech Productions of English /R/ vs. /L/ 
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• The acoustics of speech are multidimensional such that many acoustic cues co-exist in any given 
speech sound.  
• The acoustic cues of speech have considerable variability from the context of speech, gender, or 
speaker etc.

• Perceptual Cue Weighting: Among these multiple, 
variable acoustic cues, some cues are more dominant 
in categorization. They carry more weight in perception 
than others. 

Perceptual Cue Weighting (Holt & Lotto, 2006)
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Video Game Training (Wade & Holt, 2005)
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Methods
Conditions
1. Experimental Group: 5 days (30 minutes per day) of video-game training with speech 

tokens of /ra/, /la/, /da/, and /ga/
2. Non-Speech Game Group: 5 days of video-game training with non-speech sounds

Hypothesis

Participants
25 adult native Japanese lived in the U.S. less than 2 years 

Results
Categorization Task

Percent Correct
• Experimental: a significant 
increase on both /ra/&/la/ 
sounds and /da/&/ga/ sounds.
• Non-speech game: no 
significant increase in /ra/&/la/
• A significant interaction of two 
conditions and pre-post 
performance increase in 
/ra/&/la/ (F(1, 23) = 6.52; 
p = 0.018). 

Procedure
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Conclusion

Future Goals

Acknowledgement
This work was supported by the Center for the Neural Basis of Cognition providing the equipment and by a grant from the  
National Science Foundation (BCS0746067) and funding from the Swedish Tercentenary Foundation. 

Cue Weight from Perception of English /R/ vs. /L/ Stimuli Tokens 

• No significant change in F3 cue weight pre-post.

Perceptual Cue Weighting

• Experimental: a significant increase of F3 cue weight 
from pre to post
• Non-speech game: no significant change
• Marginally significant interaction effect of groups and 
pre-post increase of F3 cue weight (p = 0.067).

• D-G task provides a baseline F3 cue weights within 
subjects (native Japanese listeners have reliable 
categorization performance on English /d/ and /g/).

• Adults can shift the perceptual cue weights with experience in a second language environment.
• How does this learning occur?
• How do adults shift their cue weights?  

We expect the distributional characteristics of the stimulus input and the functional 
feedback provided by game (Holt and Lotto, 2006; Wade and Holt, 2005), will increase 
native Japanese listeners’ categorization performance in English /r/ and /l/ and will shift 
their English /r/-/l/ perceptual cue weighting toward more native-like patterns.  
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• Non-speech categorization using two arbitrary acoustic dimensions
• Increasing variability of acoustic dimensions of input stimuli along one dimension 
shifted listener’s cue weight to reliance on more stable cue for categorization.
• Use same technique to shift native Japanese listeners cue weight from F2 to F3.

• High Ecological Validity: 
1) Sound categories are functional categories.
2) Different actions are associated with categories.

• Implicit feedback by game performance
• Effective in learning non-speech categories
• Positive correlation between game performance and 

categorization
• Each game alien is assigned to one sound category.
• Success in the game demands learning auditory categories.

• Cue weights of F2 and F3 are measured from English /r/-/l/ and English /d/-/g/ tests.
• Pisoni’s minimal pair words were tested for generalization of learning.
• English /ra/-/la/-/da/-/ga/ is to measure categorization performance on training stimuli.

• Video game training with distributions of speech sounds is effective in training native Japanese. 
• Variability across F2 dimension is sufficient to shift cue weight toward F3
• No change between groups and within the time course in /da/-/ga/ performance
• No/r/-/l/ learning or cue weight shift shown in non-speech game condition.

• New condition to investigate the mechanism for learning shown in the experimental group
o 5 days of response -feedback training with speech tokens as the experimental condition

• Game performance during the intervention period in relation to categorization performance
• A trend of categorization performance versus amount of exposure of English


