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Background

Languages vary in the way that writing expresses the sounds of spoken language

Alphabetic languages = High orthographic transparency
" |Information about phonological structure within orthography

BEACH PEACH

= Each sound usually mapped to one orthographic symbol /bi-y/ Ipi-y/
Logographic languages = Low orthographic transparency ~']§ gjﬁ
= Less information about phonological structure within orthography

= Each sound usually mapped to multiple orthographic symbols ['tson/  [tsamn/

Orthographic effect on auditory lexical decision and picture naming (Rastle et al., 2011)

How does the nature of the writing system impact on reading acquisition
and the spoken language representations that underpin reading?

e Methodology

Participants 24 monolingual native English speakers (16 females) aged 19-34
Two sets of 24 CVC pseudowords written in novel symbols and assigned

Stimuli
English meanings — Inspired by Taylor et al. (2017) and Mei et al. (2014)
Set 1: Alphabetic Set 2: Logographic
Semantics ’
- mav — }}_{l mev — ?;7
/ \ maz — /}_LE paVv — %i—
— AU — A1l
"mav" /J\_F MOZ == ‘5= gab — B
Phonology €= Orthography Regular mappings between  No relationship between

graphemes and phonemes graphemes and phonemes

Procedure All participants learn to read aloud and say meanings of both orthographies
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Say meaning "apple”
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Visual Semantic Monitoring (in scanner) Auditory Semantic Monitoring (in scanner)
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Visual Semantic Monitoring p < .001 uncorrected, p < .05 cluster-level corrected

Alphabetic > Baseline

Logographic > Alphabetic

Shared activity in bilateral occipitotemporal and parietal cortices. Left precentral gyrus (PrG)
and superior parietal lobule (SPL) more active for alphabetic. Left superior frontal gyrus and
bilateral angular gyrus (AnG) and middle occipital gyrus (MOG) more active for logographic.

Auditory Semantic Monitoring  SPM12, standard pre-processing, and canonical HRF

Alphabetic > Baseline Logographic > Baseline

Shared activity in left frontal and bilateral temporal cortices, including left precentral and
postcentral gyrus, bilateral anterior insula, frontal operculum, superior temporal gyrus, and
transverse temporal gyrus. No brain areas more active for alphabetic/logographic system.

9 Discussion

High orthographic transparency strengthens orthography—phonology mapping
= O-P mappings acquired and recalled more efficiently for alphabetic system
= Significantly higher accuracy and faster RT for O-P tasks, slower RT for O-S tasks

Low orthographic transparency strengthens orthography—semantics mapping
" O-S mappings recalled more efficiently for logographic writing system
= Significantly faster RT for O-S tasks, lower accuracy and slower RT for O-P tasks

Orthographic transparency does not appear to affect spoken language processing
= No differences between alphabetic/logographic when orthography not present
= Does not support orthographic effect on speech perception (Rastle et al., 2011)

Left PrG and SPL more active for alphabetic languages when orthography present
" |ncreased phonological processing for alphabetic writing system (Taylor et al., 2013)

Bilateral AnG and MOG more active for logographic system when orthography present
" |ncreased semantic/phonological lexicon processing for logographic (Taylor et al., 2013)

No difference in activation for spoken language tasks where orthography not present

Next steps: Investigate whether neural patterns differ between writing systems
= Are representations more phonemically and/or orthographically structured?
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