
HAL Id: hal-04672698
https://hal.science/hal-04672698v1

Submitted on 19 Aug 2024

HAL is a multi-disciplinary open access
archive for the deposit and dissemination of sci-
entific research documents, whether they are pub-
lished or not. The documents may come from
teaching and research institutions in France or
abroad, or from public or private research centers.

L’archive ouverte pluridisciplinaire HAL, est
destinée au dépôt et à la diffusion de documents
scientifiques de niveau recherche, publiés ou non,
émanant des établissements d’enseignement et de
recherche français ou étrangers, des laboratoires
publics ou privés.

Distributed under a Creative Commons Attribution - NonCommercial - NoDerivatives 4.0
International License

Consistency effects in both reading and spelling:
Preliminary results of a probabilistic modeling study

Camille Charrier, Marie-Line Bosse, Julien Diard

To cite this version:
Camille Charrier, Marie-Line Bosse, Julien Diard. Consistency effects in both reading and spelling:
Preliminary results of a probabilistic modeling study. Thirty-First Annual Meeting of the Society for
the Scientific Study of Reading, Jul 2024, Copenhagen, Denmark. �hal-04672698�

https://hal.science/hal-04672698v1
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
https://hal.archives-ouvertes.fr


Theore�cal Context

Contexte théorique

⸱ Lexical knowledge: all lemmas (around 18,700 words) of Lexique-Infra [9], a French lexical database

⸱ Consistency measure: minimal GP/PG consistency value of the item, as calculated in Lexique-Infra [9]

⸱ GP/PG consistent (+) if the word minimal GP/PG consistency value is over the 3rd quar�le value 

⸱ GP/PG inconsistent (-) if the word minimal GP/PG consistency value is under the 1st quar�le value

⸱ 4 consistency condi�ons : GP- PG- (most inconsistent) / GP- PG+ / GP+ PG- / GP+ PG+ (most consistent)

⸱ 4 length condi�ons (by task): 4-, 5-, 6-, 7-le�ers (reading) or phonemes (spelling) words

⸱ 20 words (randomly sampled on items with a frequency between 1 and 2,000 occurences/million),
 for each consistency * length condi�ons, for each task = 320 items by task

⸱ Simula�ons of 1,000 itera�ons

⸱ Reading: visual input, entropy-based visual-a�en�onal explora�on [8]

⸱ Spelling: auditory input, phonemes presented in a sequence

⸱ Produc�on accuracy: correct pronuncia�on/spelling of the item or of an exis�ng homographs/homophones

⸱ Calculate accuracy at mul�ple �me steps: every 100 itera�ons between 500 and 1,000 itera�ons

⸱ Development of the BRAID-Spell (Bayesian word Recogni�on model with A�en�on, Interference, Dynamics and Spelling abli�es) model

⸱ Extension of the BRAID-Acq [8] (BRAID with reading Acquisiton) model simula�ng reading acquisi�on, to spelling abili�es

⸱ First model able to simulate both reading and spelling tasks, with the same processes and lexical knowledge

⸱ First simula�on of consistency effect in both reading and spelling: effect of both GP and PG consistency on accuracy

⸱ Preliminary results, tes�ng the generalizability of a reading model to spelling tasks (without specific calibra�on) 

⸱ More accurate reading than spelling, as a general effect, due to the consistency asymetry in French

⸱ More accurate reading and spelling of the most consistent words, compared to the most inconsistent words

⸱ Stronger nega�ve effect of GP than PG inconsistency for reading, and of PG than GP inconsistency for spelling
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⸱ Interac�ons between orthography and phonology are involved in many language processes, such as reading and spelling

⸱ As evidenced by both behavioral [1][2] and neuroimaging [3][4] studies, spelling and reading are highly intertwined: 

representa�ons, processes and knowledge should be considered as at least partly shared between these tasks

⸱ However, computa�onal models are o�en limited to either reading or spelling, and thus may be unable to describe the 

broader read-write system: no computa�onal model is currently able to simulate both reading and spelling

⸱ Consistency effects are valuable effects for studying orthography-phonology interac�ons in both reading and spelling

⸱ Consistency: measure of variability in mapping a grapheme to phonemes and a phoneme to graphemes

⸱ Grapheme-Phoneme (GP) consistency is a strong effect evidenced in many studies in reading [5], but Phoneme-
Grapheme (PG) consistency effect s�ll debated in reading [6]

⸱ Both PG and GP consistency need to be further studied in spelling [7]

BRAID-Spell Model

⸱ BRAID-Spell, first model of both reading and spelling, with shared representa�ons, processes and lexical 

knowledge

⸱ Successfully performs both reading and spelling, with an overall accuracy for reading of 97.8%, and for spelling 

of 91.6%

⸱ Account for the reading/spelling asymetry in French, with more accurate produc�ons in reading than spelling

⸱ A calibra�on of the spelling processes of the model on behavioral data may increase the GP+ PG+ item spelling 

accuracy

⸱ At this stage, encouraging results for simula�ng and understanding consistency effects in reading and spelling

⸱ First step towards a computa�onal model of the whole read-write cogni�ve system

⸱ Open perspec�ves for the simula�on of spelling-phonology interac�ons in various language processing tasks

[1] Tainturier, M. J., & Rapp, B. (2015). The spelling process. In Handbook of Cogni�ve Neuropsychology (pp. 263-289). Psychology Press.

[2] Conrad, N. J. (2008). From reading to spelling and spelling to reading: Transfer goes both ways. Journal of Educa�onal Psychology, 100(4), 869.

[3] Rapp, B., & Lipka, K. (2011). The literate brain: The rela�onship between spelling and reading. Journal of cogni�ve neuroscience, 23(5), 1180-1197.

[4] Purcell, J. J., Jiang, X., & Eden, G. F. (2017). Shared orthographic neuronal representa�ons for spelling and reading. Neuroimage, 147, 554-567.

[5] Glushko, R. J. (1979). The organiza�on and ac�va�on of orthographic knowledge in reading aloud. Journal of experimental psychology: Human percep�on and performance, 5(4), 674.

[6] Kessler, B., Treiman, R., & Mullennix, J. (2008). Feedback-consistency effects in single-word reading. In E. L. Grigorenko & A. J. Naples (Eds.), Single-word reading: Behavioral and 

biological perspec�ves (pp. 159–174). Lawrence Erlbaum Associates Publishers.

[7] Davies, R. A., & Weekes, B. S. (2005). Effects of feedforward and feedback consistency on reading and spelling in dyslexia. Dyslexia, 11(4), 233-252.

[8] Steinhilber, A., Diard, J., Ginestet, E., & Valdois, S. (2023). Visual a�en�on modulates the transi�on from fine-grained, serial processing to coarser-grained, more parallel processing: A 

computa�onal modeling study. Vision Research, 207, 108211.

[9] Gimenes, M., Perret, C., & New, B. (2020). Lexique-Infra: grapheme-phoneme, phoneme-grapheme regularity, consistency, and other sublexical sta�s�cs for 137,717 polysyllabic 

French words. Behavior Research Methods, 52, 2480-2488.

Preliminary Results

Material:

Simula�on procedure:

⸱ Correct overall performance in both reading and spelling (<10% of errors a�er 700 
itera�ons for spelling, and a�er 500 itera�ons for reading) 

⸱ Effect of task: be�er accuracy for reading (97.8%) than spelling (91.6%)

⸱ Larger �me effect on accuracy for spelling than reading: mainly due to more sequen�al 
processing for spelling

⸱ In reading, overall consistency effect with be�er accuracy for GP+ PG+ items (except at 
itera�on 1,000), but no effect of the type of inconsistency between GP+ PG- and GP- PG+ 
items

⸱ In spelling, unexpected consistency effect, with a reversed overall effect (GP+ PG+ 
items spelled less accurately than others)

⸱ Lower score of GP+ PG+ items in spelling is mainly due to items ending in /e/: the model 
struggles to choose between the spellings "É" and "ER", and tends to write "ÉR"

⸱ Need to further control the neighborhood frequency, as some GP+ PG+ items are 
lexicalized to their more frequent neighbor
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