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Background
 

1. Phoneme discrimination bootstraps lexical growth. However, word
learning impedes phoneme discrimination between 14 and 17 months of
age in a switch task design, but not anymore at 20 months.

2. The ERP-component MMN indicates discrimination between a series of
standard stimuli and a deviant, typically occurring 150 to 250 ms after
stimulus onset.

3. Lexical discrimination can be indicated by latency in the adult MMN:
e.g. in action words [pick] - [kick].

Figure 1 and 2: Examples for contrast words and novel objects used to test phonemic discrimination in word learning context
with the switch task (Stager & Werker, 1997) and latency differences in MMN for the action words [pick] - [kick] (Shtyrov,
Hauk, & Pulvermüller, 2004).

Experiment design
 

The experiment consists of 3 blocks.

Figure 3: The 1st and the 3rd block run an MMN paradigm (50 trials each, ISI = 500 ms) while the participant watches a
silent movie. The auditory stimuli were recorded in infant-directed speech by a female native speaker of Swedish and
consisted of the one-syllable contrasts [be] and [de] with an initial place of articulation change in combination with a schwa-
vowel. The 2nd block is the associative pairing phase in which the stimulus syllables are paired with pictures of 2 jackalope
soft toys (25 name-object exposures for each toy).

Method and results
 

Grand averages of standards and deviants for adults (N = 9; 128
electrodes) and infants (N = 14; 124 electrodes) at Fz are presented below
(1-20 Hz bandpass-filtered; 100 ms baseline, 1000 ms ERP).
 

Adults

Figure 4 and 5: Adult ERPs indicate phonemic discrimination with a strong MMN candidate between 180 and 250 ms for the
1st block and combined phonemic and lexical discrimination with an early and a late MMN candidate between 340 and 410
ms for the 3rd block.
 

Toddlers

Figure 6 and 7: Toddler ERPs indicate phonemic discrimination with a late MMN candidate between 340 and 410 ms for the
1st block and lexical discrimination with a late MMN candidate between 680 and 750 ms for the 3rd block.

Conclusions
 

Adult data on this paradigm promises combined phonemic and lexical
discrimination even in 20-month-olds.
For toddlers, while there is an MMN candidate each for phonemic
discrimination in the 1st block and lexical discrimination in the 3rd
block, more participants and a control group are needed to be able to
use this paradigm to investigate the development of phoneme
discrimination in a word learning context in 14- to 20-month-olds.

Poster presentation at the XIX Biennial International Conference on Infant Studies in Berlin, Germany, July 3-5, 2014
www.su.se

Study aim
 

Mismatch negativity (MMN) is a tool to study phonemic discrimination,
but has also indicated lexical discrimination. Is it possible to use the
phonemic and lexical dimension of the MMN to shed new light onto the
interference of word learning on discrimination of phonemic contrasts
in toddlers?
 

Using a toddler paradigm, adults present strong MMN candidates for
phonemic and lexical discrimination. If 20-month-old toddlers exhibit
similar patterns, MMN can be used as a tool to further investigate the
fact that 20-month-olds can discriminate minimal pairs in word learning
contexts, but not 14- to 17-month-olds.
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