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ERP measures of material specificity for crossmodal relational memory

Greg Savage! Blake Johnson! Megan Willis? Stuart Lee? Genevieve McArthur!
¢ Science (MACCS), Macquarie University

The issue Vlethads

Unilateral brain disorders can show material

24 healthy Ss; 6 subtests: verbal/nonverbal versions of visual, auditory, and crossmadal paitings
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specificity on memory testing:

displayed nonwords (vis NWs)  spoken nonwords (aud NWs) ‘orossmodal NW pairs
« verbally-mediated testing reliably assesses

left hemisphere (LH) memory problems plentron = Imeldraznt/ = plenton 4  /meldrant/

« "nonverbal” testing assesses right

hemisphere (RH) memory problems

displayed dot patterns (dots)  played melodies (tunes) crossmodal dots-tune pairs

+ BUT : nonverbal findings are not reliable, .. o EEEEEEEE ot EEEEE
posing problems for neuropsychologists, ° (synihesised pianc) | ° (synthesised plano)

neurosurgeons, and ultimately, patients e .

Specific problems

Conceptually:

* what counts as nonverbal test material?
< designs, faces most commonly used

£ = s .
Methodologically: 3 e - . -
+ nonverbal tests can be verbalised i e
+ verbalinonverbaltests are not matched w %

* known vs novel content
* auditory vs visual mode of presentation
« recall vs recognition mode of response
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Memory performance for the six tasks
ecopron ko ol gy s e momoy ol emeched paiogs

Specific solutions?

Gonceptually : appeal to cognitive models
+ RH: spatial location, melodic contour
+ LH: orthographic/phonological processing

: verbal-nonverbal differences only at bilateral parietal sites (P7, P8)
LH responses larger for nonwords, RH responses larger for dots

Methodologically: PER poesl £
» use nonverbal materials which can't be vt X =,
verbalised; use verbal materiats which £ N vk | £
aren'timageable H i .
* match verbal/nonverbal sublests H $ :
« make all tems novel H
« use both visual and auditory modes . T pao Rpions

» use Yes/No recog o e g o

on responses only

FOR COGNITIVE SCIENCE
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Gamma (35-45 Hz) activation for crossmodal
pairings showed material specificity : LH
activation larger for nonword-nonword pai
RH responses larger (trend) for dots-tune pairs

Verbal nonword-nonword pairs

Nonverbal dots-tune pairs
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Coficlusions

+ ERPs showed material specificity in
recognition mermory for bath verbal and
nonverbal materials, matched for novlty,
presentation modality, and testing mode

Singleton and refational paradigms both
show material specificity

Clinical memory tests should contain well-
matched verbal and nonverbal subtests;
nonverbal subtests could usefully incorporate
spatial patterns and melodic stimul
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