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Dr. Stanislas Dehaene’s Responses to The Reading League

On April 24, 2024, the California Association of Bilingual Educators hosted a webinar, Debunking
SoR Neuroscience Claims, that attempted to undermine findings from neuroscience, including the
research conducted by Dr. Stanislas Dehaene. To clarify the information presented, The Reading
League posed the following questions to Dr. Dehane.

The Reading League:

Dr. Dehaene, there are still many misconceptions about reading in the U.S., and many are
working against the movement to learn from reading research. Recently, a webinar featuring a
neurologist, Dr. Steven Strauss, made some claims against your work. Many Californians tuned in
to this webinar, and we would like you to address some statements that were made against your
work.

Dr. Strauss stated the following information about the limits of functional MRI:

“MRI[s] are limited to taking pictures of subjects reading very short pieces of language...syllables,
single words, maybe a nonsense word, but it cannot study text. It cannot study what children and
adults actually read, and therefore the principles and discoveries they make, which they call
studies of reading, are inherently limited by the MRl machine.”

On a presentation slide, Dr. Strauss stated, “fMRI is not able to study the normal reading of
text...it can study spatial resolution, not temporal resolution...The limitations of fMRI force it to
study very small pieces of language. This is likely the reason Science of Reading regards the
fundamental initial step of reading as the identification of letters..."

Is this accurate?

Dr. Stanislas Dehaene:

What Dr. Steven Strauss says is so utterly false that it betrays a dramatic lack of knowledge of the
scientific literature. There are literally hundreds of brain-imaging studies of sentence processing.
For more than twenty years, we and many other researchers have routinely used sentences and
texts, both written and spoken, as stimuli during functional MRI. In my talk, for instance, | showed
a picture from my book, Seeing the Mind (Dehaene, 2023), which showcases the gorgeous
research performed at Berkeley by Alexander Huth and Jack Gallant. Their fMRI images vividly
demonstrate that written and spoken texts activate extremely similar brain circuits for meaning
(Deniz et al., 2019). We and others have used fMRI to dissect the brain circuits for reading at
various levels, from single word processing to syntactic and semantic integration (Fedorenko et
al., 2024; Pallier et al., 2011; Regev et al., 2013; Vagharchakian et al., 2012).

It is equally false to state that fMRI has no temporal resolution. True, the brain responses that we
record in fMRI are temporally smeared by the slow coupling between neurons and blood vessels.
Nevertheless, this coupling only takes a few seconds. As a consequence, fMRI remains fast
enough to track the speed of sentence comprehension and dissect its successive stages (Pallier et
al., 2011; Vagharchakian et al., 2012). It should also be stressed that functional MRI results are
confirmed by higher-resolution techniques of electro- and magneto-encephalography as well as
by intracranial recordings (e.g., Marinkovic et al., 2003; Woolnough et al., 2020, 2022).



PELLARAN

0’ THE ™
®. READING
®, LEAGUE ;

B LEACUE
‘@Qise”

Concerning the science of reading and its acquisition, the key finding is that, whenever we read,
be it pseudowords, words, phrases, sentences, or paragraphs, brain activity starts in visual cortex
and then, by about 170 ms, reaches the visual word form area (the brain's “letter box"). This
region is a bottleneck common to all languages, scripts, and reading tasks—and from there, the
brain activity quickly moves to other areas involved in phonological, lexical, syntactic, and
semantic information. Thus, the accurate recognition of letters is an essential early stage
common to all reading tasks.

The Reading League:

In the webinar, Dr. Strauss critiqued neuroscience using the idea of predictions. He stated, “Good
readers make good predictions if we are reading for meaning and not reading to sound out
letters.” He goes on to say that readers use fixations and saccades, which proves that we do not
read every word. He also stated that “making predictions is better than sounding it out.”

What are your thoughts on these statements?

Dr. Stanislas Dehaene:

The idea that the brain is a predictive machine is strongly established, including in the domain of
written and spoken language processing (e.g., Heilbron et al., 2020, 2022; Smith & Levy, 2013).
However, what does this mean? It means that the brain uses the context of previous words to
project tentative predictions about upcoming words, and then compares those top-down
predictions with the incoming sensory evidence. Ultimately, the bottom-up evidence wins, and
the predictions get revised accordingly. The letters in a word determine what the word is, not the
prediction or the context, which very often can be wrong or misleading.

Predictions only do a very small part of the work in reading. Faithful letter knowledge is essential
because of the following:

e We often read unlikely elephants utterances (how likely was that word?). Predictions can only
go so far. The only solid information about the text lies in its letters and how they convey the
identity of phonemes and words.

e When you start reading a new story, how do you think that the brain can build a
representation of context in the first place, if not by using letters?

e Even when it makes a strong prediction, the brain still needs to compare it with the identity of
the incoming letters in order to correct its internal model of the text—otherwise, how would
it figure out that, now, | want you to think of a dipledecus eharmeleor toothbrush?

e Young readers do not yet possess the full mastery of language that would allow them to
generate accurate top-down predictions. For them, focal attention to letter identities is even
more important than in adults.

e When moving their eyes through a text, expert readers sometimes skip short words—but
that does not mean that they are guessing and do not process the letters, only that they
process more than one word at a time (Snell & Grainger, 2019). Once again, this option is not
available to beginners.
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In summary, young readers must be taught explicitly how to attend to letter strings, left-to-right,
letter by letter, and how to sound them out, in order to connect them to spoken words that they
already know. They should never be distracted from this task by guessing, by using contextual
pictures or other “cues” as substitutes for letter-sound knowledge to decode words, etc. The best
guidance in instructional materials is, when coming to a word that is not immediately
recognizable in a text, focus on letter-sound correspondences and decoding. Context is used only
to help confirm word reading accuracy and to integrate the current word in the ongoing phrase,
sentence, and discourse.

In agreement with those conclusions, a large-scale study of 90,265 French children and their
6,440 teachers shows that the most efficient teaching practices do not teach sight memorization
of any words and do not encourage guessing (Deauvieau, 2024).

The Reading League:

One of the main ideas of the presentation was undermining the value of neuroscience in
understanding how children learn to read. Do you think the convergence between
neuro-research and behavioral research strengthens the proposition that, regardless of the
language, readers need to connect the language's sound system to the orthographic
representation and then to the semantic system of the language to read?

Dr. Stanislas Dehaene:

Indeed. As | stated in my book, Reading in the Brain, | am struck by the convergence between
psychological, neuroscientific, and educational research on reading. This has now become a very
stable part of science. Furthermore, although | personally love our neuroscientific findings
because they clarify the brain mechanisms of reading, the most important findings for teachers
are behavioral and educational. They clearly demonstrate the key role of grapheme-phoneme
conversion, and how explicit teaching of phonics leads to the fast and painless acquisition of
reading more efficiently than other methods. Neuroscience only strengthens the conclusions that
were already drawn by the National Reading Panel almost 25 years ago (Ehri et al., 2001; National
Institute of Child Health and Human Development, 2000) and have been constantly confirmed
since then (Castles et al., 2018; Dehaene, 2009). We must now accept them and implement them
in our schools.

Bibliography

Castles, A., Rastle, K., & Nation, K. (2018). Ending the reading wars : Reading acquisition from novice to
expert. Psychological Science in the Public Interest, 19(1), 5-51.
https://doi.org/10.1177/1529100618772271

Deauvieau, J. (2024). L'efficacité des méthodes d’enseignement de la lecture.
https://www.cmh.ens.fr/en/publication/etudes-et-documents/lefficacite-des-methodes-densei

gnement-de-la-lecture/



PR LIRS

rd
READING

....

.. LEAGUE :
- .o
‘@Qi1se”

Dehaene, S. (2009). Reading in the brain. Penguin Viking.

Dehaene, S. (2023). Seeing the mind : Spectacular images from neuroscience, and what they reveal about
our neuronal selves. The MIT Press.

Deniz, F., Nunez-Elizalde, A. O., Huth, A. G., & Gallant, J. L. (2019). The representation of semantic
information across human cerebral cortex during listening versus reading is invariant to
stimulus modality. Journal of Neuroscience, 39(39), 7722-7736.
https://doi.org/10.1523/J]NEUROSCI.0675-19.2019

Ehri, L. C., Nunes, S. R, Stahl, S. A., & Willows, D. M. M. (2001). Systematic phonics instruction helps

students learn to read : Evidence from the National Reading Panel's meta- analysis. Review of

Educational Research, 71, 393-447.

Fedorenko, E., lvanova, A. A., & Regev, T. |. (2024). The language network as a natural kind within the
broader landscape of the human brain. Nature Reviews Neuroscience, 25(5), 289-312.
https://doi.org/10.1038/s41583-024-00802-4

Heilbron, M., Armeni, K., Schoffelen, J.-M., Hagoort, P., & de Lange, F. P. (2022). A hierarchy of linguistic

predictions during natural language comprehension. Proceedings of the National Academy of

Sciences, 119(32), e2201968119. https://doi.org/10.1073/pnas.2201968119
Heilbron, M., Richter, D., Ekman, M., Hagoort, P., & de Lange, F. P. (2020). Word contexts enhance the

neural representation of individual letters in early visual cortex. Nature Communications, 11(1),

Article 1. https://doi.org/10.1038/s41467-019-13996-4

Marinkovic, K., Dhond, R. P, Dale, A. M., Glessner, M., Carr, V., & Halgren, E. (2003). Spatiotemporal
dynamics of modality-specific and supramodal word processing. Neuron, 38(3), 487-497.

National Institute of Child Health and Human Development. (2000). Report of the National Reading
Panel. Teaching children to read : An evidence-based assessment of the scientific research literature

on reading and its implications for reading instruction (NIH Publication No. 00-4769). U.S.

Government Printing Office.



PR LR

rd
READING

....

.. LEAGUE :
-Q .o
‘@Qi1ce”

Pallier, C., Devauchelle, A. D., & Dehaene, S. (2011). Cortical representation of the constituent structure

of sentences. Proc Natl Acad Sci U S A, 108(6), 2522-2527.
https://doi.org/10.1073/pnas.1018711108
Regev, M., Honey, C. J., Simony, E., & Hasson, U. (2013). Selective and invariant neural responses to
spoken and written narratives. The Journal of Neuroscience: The Official Journal of the Society for
Neuroscience, 33(40), 15978-15988. https://doi.org/10.1523/JNEUROSCI.1580-13.2013
Smith, N. J., & Levy, R. (2013). The effect of word predictability on reading time is logarithmic. Cognition,

128(3), 302-319. https://doi.org/10.1016/j.cognition.2013.02.013

Snell, )., & Grainger, J. (2019). Readers are parallel processors. Trends in Cognitive Sciences, 23(7),

537-546. https://doi.org/10.1016/].tics.2019.04.006

Vagharchakian, L., Dehaene-Lambertz, G., Pallier, C., & Dehaene, S. (2012). A temporal bottleneck in

the language comprehension network. The Journal of Neuroscience, 32(26), 9089-9102.

https://doi.org/10.1523/JNEUROSCI.5685-11.2012

Woolnough, O., Donos, C., Curtis, A, Rollo, P. S., Roccaforte, Z. ., Dehaene, S., Fischer-Baum, S., &

Tandon, N. (2022). A spatiotemporal map of reading aloud. Journal of Neuroscience.

https://doi.org/10.1523/JNEUROSCI.2324-21.2022
Woolnough, O., Donos, C., Rollo, P. S., Forseth, K. J., Lakretz, Y., Crone, N. E., Fischer-Baum, S.,

Dehaene, S., & Tandon, N. (2020). Spatiotemporal dynamics of orthographic and lexical
processing in the ventral visual pathway. Nature Human Behaviour, 1-10.

https://doi.org/10.1038/s41562-020-00982-w





