Event Related Potentials revealed early (150 ms) rhyming effects for single letters

Sewon Bann and Anthony Herdman, University of British Columbia

Introduction ERP Results Summary
* SUb|EXica| (Ietter) Orthographic proceSSing Was pOStUIatEd tO proceed to Rhyme TaSkS (Note: Rhyme and NonRhyme ERPs were averaged across Rhyme and Paired-Rhyme tasks because they showed consistent effects ¢ Letter'PseUdOIetter effeCt at 130 mSs IndlcateS ed rly (or beginning stages Of)
. . . . 1 R R .
sublexical phonological processing and then to whole-word representations!!! . Greater negativities for NonRhyme than Rhyme at 145 ms and 426 ms(i1 sublexical orthographic processing
* N1 (negativity at ~170 ms) has been associated with orthographic processing - 145 355426 * Rhyme-NonRhyme effect at 150 indicates early (or beginning stages of)
because ERP differences eX|/st between orthographic (Iet;czegr]/word) and non- 145 ms sublexical phonological processing
orthographic (pseudoletter/pseudoletter strings) stimuli'* L ,
NonRhyme * Letter-Rhyme task effect at 200 ms indicates later sublexical
. . . [10] Sy . . . . . .
* However, phonological processing of WOfd? was shown to begin by 150 ms®™, Y phonological processing similar to that seen for lexical phonological
which can occur before the N1 orthographic effects —fyme orocessing!2 10
@ p<.05 FDR corrected
o . . . _ : 1 7% p<.01 FDR corrected 1
Reco.rdmg.ERPs during a 5|.ngle letter rhyme/nonrhymg Judgem.ent task might o Rhyme * We replicated N1 letter-pseudoletter effect24
help identify when sublexical phonological processing is occurring. _ _ ”
* We replicated N450 single-letter rhyme effect!11)
* However, sublexcial phonological studies using rhyming tasks only found NonRhyme Timi £ Orth hic & Ph ocical P _
significant ERP rhyme effects for single-letters at around 450 ms!1%12], well minus Iming of Orthograpnhic onological Frocessing
beyond lexical retrieval. Rhyme
* In an attempt to clarify the timing of orthographic and phonological processing Letter ID Task '
for single-letters, we replicated a single-letter orthographic study3/and a  Letter-Pseudoletter effect occurred at 130 ms
. [11] . . -
phonological study*"in a single group of adult participants. * N1 and P2 were larger and more delayed for Pseudoletters than Letters [23] R
Methods 133186 279 —
* 15 adults (ages 20-35; 8 female), English first-language ——
* 64-channel ActiView2 BIOSEMI system, re-referenced to linked mastoid
. stimuli Letter ) 45_0
stimul P A6 [D[EGIH[J IN[PIR[T[U - B
Pseudoletter E} M EREERNEIERINR —leter ——
= Pseudol E E
* Three two-forced choice tasks: g PR comected = i
[0 p<.01 FDR corrected Pseudoletter
Letter ID task Rhyme task Paired-Rhyme task D L
P button “1” to letter, P button “1” when lett rhymes Press button “1” when SECOND letter name rhymes .
burtetscjn ’?2"22 pseuZIoTetf;r wi:ES/Si:/LZasoi: ”be:f'),etr:uftoir”gin\:vienyletter with FIRST letter name, button “2” when SECOyND CO n C I u S I O n
name does not rhyme with /i:/ letter name does not rhyme with FIRST letter name Lett
SECOND v t e || Sublexical orthographic and phonological processing may begin as
R\ scale . . . .
Pseudoletter ¥ early as 130-150 ms with overlapping time courses that persist
FIRST
Letter ID vs. Rhyme Tasks beyond 170 ms.
500. 500. 500
ureton (e pureton (me) Duration () e Rhyme P2 < Letter P2 1210l References
215 332 426 1. Grainger, J. & Holcomb, P.J. (2009) Watching the word go by: On the time course of component processes in visual word recognition. Language and Linguistics Compass. 3(1): 128—
B e h aVi O u ra I Re S u Its Fz 2. EEZ’:tsi:;i;,I;\i/lscz;E:(:its:'t-?;:cja;i:i';(l.,oj(fig;g,n%;eE;:zI:i)esréii.’,vfﬁe‘.Pfi?;ir,zgé_l;):g) ERP Manifestations of Processing Printed Words at Different Psycholinguistic Levels: Time Course
3. Herdman, A. T., & Takai, O. (2013). Paying attention to orthography: a visual evoked potential study. Frontiers in human neuroscience, 7.
f 4. Herdman, A. T. (2011). Functional communication within a perceptual network processing letters and pseudoletters. Journal of Clinical Neurophysiology,28(5), 441-449.
H i 5. Stevens, C., Mcllraith, A., Rusk, N., Niermeyer, M., & Waller, H. (2013). Relative laterality of the N170 to single letter stimuli is predicted by a concurrent neural index of implicit
100 i i E Letter processing of letter names. Neuropsychologia, 51(4), 667-674.
-5 uV ! I ! 6. Wong, A. C., Gauthier, |., Woroch, B., Debuse, C., & Curran, T. (2005). An early electrophysiological response associated with expertise in letter perception. Cognitive, Affective, &
;\? 80 Bl Letter . . : Behavioral Neuroscience, 5(3), 306-318.
Tn. 60 B Pseudoletter — L?]tter 1 L — 7. /I;|/o|com|:?, P., &JGrain;/;e;, 11.8((21%(;6)1.6032_tll'1:4’2me course of visual word recognition: An event-related potential investigation using masked repetition priming. Cognitive
T 40 = Ez\;‘n;ﬁyme -pR<,g£nFE|33R corrected 8. Massol, S‘., Gr’ainger, J, l\’/lidgley,’ K.J., & HoIc.omb, P.J. (2012)..Masked repetition priming of I‘etter.-in-string identific?tion: An ERP investigation. br.a‘in research, 1fl72, 74-88.
20 o8 98-93 90-78 o5 7% p<.01 FDR corrected Rhyme 9. );:Jees,eGn.é;;?Onf,d'{j.;act?oean,A(/Zé,uéizoll)’szgénég((zf)(’)i)d2I.;_r12g0u3a7g.e experience shapes early electrophysiological responses to visual stimuli: the effects of writing system, stimulus length, and
or O Letter ID Rhyme Paired 0 Letter ID Rhyme Paired 1 ' . ' ' ' 10.Proverbif), A.M., Vecchi, L., & Zani, A. (2004). From orthography ro phonetics: ERP measures of grapheme-to-phoneme conversion mechanisms in reading. The Journal of Cognitive
Task Rhyme Task Rhyme 11./(\legl':f)sDc.ie:acf’é,lTé,(z.I\‘jI(thlr;ff:.(ZOOS). Three kinds of rhymes: An ERP study. Brain and language, 104(3), 230-243.
° ReaCtlon TlmeS were 18 ms faster to Letter than Pseudoletter St|mUI| (p<.01) W|th no L 12;32'_05%7,\/'.]' (1993). Maturational changes in ERPs to orthographic and phonological tasks. Electroencephalography and Clinical Neurophysiology/Evoked Potentials Section, 88(6),
i i i tter '
difference in % hits (p=.85 € |
ence in % hits (p=85) o | minus st Acknowledgements
* Reaction Times were 27 ms faster to Rhyme than NonRhyme stimuli (Rhyme Task only; Rhyme 3 scale - - - ed b ®g:§zg
p<.01) with 3% more hits to Rhyme than NonRhyme stimuli (p<.01) Support and funding for this project were provided by:

a place of mind THE UNIVERSITY OF BRITISH COLUMBIA _ _ BRANE
Available @ www.audiospeech.ubc.ca/research/branelab/ N\

Lab




