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Introduction Results

Proficiency in phonological awareness skills 1s fundamental to reading success [1, 2]. Control group

A P300 was largest in the correct condition, while the PMN was largest in the Incorrect conditions (Fig. 2).

Figure 1: Schematic of Experimental paradigm.
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A significant proportion of reading problems are attributed to deficits in phonological awareness [3].
The PMN showed a frontal distribution, while the P300 showed a parietal distribution.

Behavioral studies have shown that reading difficulties may be remediated through intensive
phonological training [4].

This pattern of activity was visable in the grand average waveforms and in those of an individual (Fig.2).

Event-Related Brain Potentials (ERPs) provide an innovative tool to study neural changes
associated with language processing.

PI group
A P300, albeit delayed relative to the control group, differentiated Correct from Incorrect conditions (Fig.3).

Few ERP studies have used paradigms sensitive to the most complex phonological processing skills,
namely phonemic awareness (e.g., phoneme segmentation, phoneme blending).

The PMN was not shown to differentiate between conditions (Fig. 3).

A delayed/attentuated PMN has been observed in Adolescent PI participants prior to Spell Read
training (Fig. 4A).

Objectives
In the current study, ERPs were measured as participants performed a phonemic awareness task
requiring them to actively manipulate individual phonemes (Fig. 1).

Participants tested after 20 hour and 40 hours of training showed significant improvements on
neurospychological measures (Table 1).

The objective was to determine if the neural marker for phonological processing, the Phonological
Mismatch Negativity - PMN [5], would differ in participants with and without deficits in phonological
processing (Table 1).

Figure 2: Grand Average ERPs of Control group participants (A) and those of an individual(B), recorded Figure 3: Grand Average ERPs of Adult participants in the PI group and those of an individual
to Correct & Incorrect items following presentation of instructions to delete a consonant from a target recorded under the same experimental conditions as in Fig. 3. While a P300 (*) was elicited in the Correct
word. The P300 (*) was largest in the Correct condition, while the PMN ( |) was largest in the Incorrect condition, the PMN ( | ) is not readily apparent in the waveforms.

conditions:Wrong Consonant (WC) deleted, Consonant Cluster (CC) deleted & Irrelevant Word.

Changes in the amplitude/onset latency of the PMN are observable after only 20 hours of training (Fig. 4B).

Discussion and Conclusion

Participants in the Phonological Impairment (PI) group were enrolled in Spell Read P.A.T., a
comprehensive program focusing on improving reading skills by combining elements of phonological
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Hypothesis o i
It was hypothesized that the PMN would be reduced and/or delayed in the PI group prior to training, Preliminary evidence of students completing 20 hours of training, shows that neural changes observable in
but that neural changes associated with phonological training would manifest in electrophysiological Cz c c electrophysiological recordings made at the scalp may manifest prior to significant changes on
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changes (i.e., increase in PMN amplitude, and decrease in onset latency) as training progresses. neuropsychological assessments (Fig.4 [SN]).

The combination of neuropsychological and ERP-based assessment methods will unequivocally
demonstrate that reading deficits may be remediated through intensive phonological training.

Methods

Participants in the control group were dextral with a mean age of 23.6 yrs.

Participants in the Adult PI group are dextral with a mean age of 28.3 yrs.
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