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Building on the complementary learning systems model proposed by McClelland et 
al. (1995), recent work has suggested that aspects of lexical learning may take place 
on different time scales and may be differentially affected by consolidation, occurring 
during sleep (see Davis and Gaskell, 2009, for a review.  This paper examines 
whether aspects of phonological learning also occur on different time scales.  
Specifically, I examine learning of novel sound categories in both perception and 
production. 
 The relationship of perception and production during learning is complex. For 
example, Leach and Samuel (2007) demonstrated that producing tokens during 
training disrupts aspects of lexical learning.  In the phonological domain, Baese-Berk 
(2010) demonstrated that participants who repeated tokens during training of a novel 
sound contrast learned less in perception than participants who were trained in 
perception alone.  However, the same participants who did not learn in perception 
demonstrate robust learning in production. This study aims to examine whether 
phonological learning in perception and production takes place over different time 
scales. 
Methods:  Native, monolingual English speakers were trained on stimuli re-
synthesized from the speech of a single speaker along a continuum of pre-voiced to 
short lag alveolar stops.  This training was implicit; participants were not given any 
explicit information about the number or type of categories they should be trying to 
learn (see Maye and Gerken, 2000, 2001, Hayes, 2003).  Participants were divided 
into two training groups: Perception+Production, who repeated aloud tokens heard 
during training, and Perception-Only, who did not explicitly produce tokens and did 
not complete any other task during training. 

After training, participants were tested on discrimination of within- and 
across-category contrasts and repetition of tokens representing the new contrast.  
Participants performed pre- and post-tests on each of two days of training. 
Perceptual Learning Results:  At pre-test, there were no significant differences 
between the two training groups.  After two days of training, participants in the 
Perception-Only group demonstrate robust significant improvement in their 
discrimination for pairs of tokens that fall across the two new categories, but not 
tokens that fall within a single category (See Figure 1).  Participants in the 
Perception+Production group do not demonstrate significant improvement in their 
discrimination ability after two days (See Figure 2).  When examining the time-course 
of learning, it is clear that participants in the Perception training group demonstrate 
small amounts of learning after one day of training.  Furthermore, they make 
significant improvements in their discrimination abilities overnight (i.e., between Day 
1 post-test and Day 2 pre-test). 



 
Figures 1 and 2:  Discrimination results for within and across category comparisons 
for the Perception-Only and Perception+Production training groups.  Significant 
differences are starred. 
Production Learning Results:  Both training groups demonstrate learning in 
production after two days of training, as measured by changes in voice-onset time 
from pre- to post-test; however participants in the Perception+Production group 
change their productions more from pre- to post-test.  However, neither group shows 
changes overnight in their abilities to produce tokens (See Figures 3 and 4). 

  
Figures 3 and 4:  Repetition results for within and across category comparisons for the 
Perception-Only and Perception+Production training groups.  Significant differences 
are starred.  The difference between tokens 1 and 8 at the Day 2 Post-test is larger for 
the Perception+Production training group than the Perception-Only group. 
Conclusions:  These results have significant contributions.  First, the results provide 
evidence that aspects of phonological learning may take place over different time 
courses, possibly mirroring results in lexical learning (Davis and Gaskell, 2009).  
Second, they provide evidence that a complex relationship between speech perception 
and production exists, especially during learning.  Follow-up analyses examine the 
learning patterns for participants trained and tested over three days to better 
understand the time-course of learning in each modality.  
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