
Signed language 
fluency supports spoken

language acquisition.

More language
exposure = more brain

development.

The Power of “AND”
in Deaf Education

Language 
and the Brain
at School

The least restrictive
environment for deaf children

is one in which they have direct
instruction and full access to

adult language models and
social peer groups.

Early and effortless access, and
consistent sign language use in

the home, even if parents are not
fluent signers, promotes

language and academic success.
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Deaf children exposed to sign
language (L1) early use that
knowledge to develop skills

in other languages (L2) on par
with their CODA siblings.

“The brain does not
discriminate between visual
and auditory modalities; it
simply needs and thrives on
early, abundant, effortless,
and fully accessible
language exposure.”

~ Wyatte Hall

“Deaf education has long
seemed to prioritize (spoken)
communication before
cognition, but it should be
the other way around. If deaf
children learn how to think
first, they will learn how to
communicate in many
different ways.  All humans
learn how to think through
full and effortless access to a
natural language; for many
deaf children, that effortless
access first comes through a
signed language.”

~ Wyatte Hall
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There is no evidence that learning multiple
languages in different modalities harms

development. There is a lot of evidence that
delayed and inconsistent exposure to fully

accessible language(s) can negatively impact
brain and overall healthy development.

Deaf children who are signers before they
receive a cochlear implant outperform

non-signing children with cochlear
implants. Cochlear implants are reliable

sound access devices, but they are not
reliable first language acquisition devices.

Deaf children’s signed and spoken language
abilities can look like those of their CODA siblings

when they are given signed language access
from birth and eventually a cochlear implant.

Hearing parents beginning to learn signs with
their deaf baby can promote timely language

development with and without the cochlear
implant. Continue to support and encourage the

use of sign language at home. 

Schools for the deaf often receive their largest
group of students as late transfers from

mainstream public schools around sixth grade
with avoidable language and social delays.

Instead, earlier enrollment in language-rich
environments maximizes academic, social, and

language success.

(NiParko et al., 2010; Delcenserie, Genesee, & Champoux, 2024;
Hassanzadeh, 2012; Davidson, Lillo-Martin, & Chen Pichler, 2014)

(Davidson et al., 2014)

(Caselli, Pyers & Lieberman, 2021; Pontecorvo et al., 2023; 
Delcenserie, Genesee, & Champoux, 2024) 

(Finton et al., 2024)

(Skotara et al., 2012; Pénicaud et al., 2013; Kral et al., 2016; Cheng, Halgren, &
Mayberry, 2018; Mayberry et al., 2018; Hall, Hall, & Caselli, 2019)

Wyatte C. Hall, PhD, is
director of the Visual
Language Access and
Acquisition Lab and
assistant professor of
Public Health Sciences at
the University of
Rochester Medical Center.



The Power of “AND”
in Deaf Education

Language 
and the Brain 

“The brain does not
discriminate between visual
and auditory modalities; it
simply needs and thrives on
early, abundant, effortless,
and fully accessible
language exposure.”

~ Wyatte Hall

“Deaf education has long
seemed to prioritize (spoken)
communication before
cognition, but it should be
the other way around. If deaf
children learn how to think
first, they will learn how to
communicate in many
different ways.  All humans
learn how to think through
full and effortless access to a
natural language; for many
deaf children, that effortless
access first comes through a
signed language.”

~ Wyatte Hall

Wyatte C. Hall, PhD, is
director of the Visual
Language Access and
Acquisition Lab and
assistant professor of
Public Health Sciences at
the University of
Rochester Medical Center.

Cheng, Q., Halgren, E., & Mayberry, R. I. (2018). Effects of early language deprivation: Mapping
between anatomical and behavioral outcomes. BUCLD 42 Proceedings. Somerville, MA:
Cascadilla Press. https://cssh.northeastern.edu/cali/wp-
content/uploads/sites/57/2024/09/Cheng-Halgren-Mayberry-BUCLD42-11-1.pdf

Davidson, K., Lillo-Martin, D., & Chen Pichler, D. (2014, April). Spoken English language
development among native signing children with cochlear implants, The Journal of Deaf
Studies and Deaf Education, 19(2), 238-250, https://doi.org/10.1093/deafed/ent045

Delcenserie, A., Genesee, F., & Champoux, F. (2024, July). Exposure to sign language prior and
after cochlear implantation increases language and cognitive skills in deaf children.
Developmental Science, 27(4), e13481. https://doi.org/10.1111/desc.13481

Finton, E., Hall, W. C., Berke, M., Bye, R., Ikeda, S., & Caselli, N. (2024). Age-expected language
and academic outcomes for deaf children with hearing caregivers. The Journal of Special
Education, 58(4), 232-243. https://doi.org/10.1177/00224669241257699

Hall, M. L., Hall, W. C., & Caselli, N. K. (2019). Deaf children need language, not (just) speech.
First Language, 39(4), 367-395. https://doi.org/10.1177/0142723719834102

Hall, W. C., Dye, T. D. V., & Siddiqi, S. (2023, June 21). Associations of childhood hearing loss and
adverse childhood experiences in deaf adults. PLoS ONE, 18.
https://doi.org/10.1371/journal.pone.0287024

Hall, W. C., Smith, S. R., Sutter, E. J., DeWindt, L. A., & Dye, T. D. V. (2018). Considering parental
hearing status as a social determinant of deaf population health: Insights from experiences
of the "dinner table syndrome.” PLOS ONE, 13(9), e0202169.
https://doi.org/10.1371/journal.pone.0202169

Hassanzadeh, S. (2012). Outcomes of cochlear implantation in deaf children of deaf parents:
Comparative study. The Journal of Laryngology & Otology, 126, 989-994.
https://doi.org/10.1017/S0022215112001909

Kral, A., Kronenberger, W. G., Pisoni, D. B., & O'Donoghue, G. M. (2016, May). Neurocognitive
factors in sensory restoration of early deafness: A connectome model. The Lancet, Neurology,
15(6), 610-21. https://doi.org/10.1016/S1474-4422(16)00034-X.

Kushalnagar, P., Ryan, C., Paludneviciene, R., Spellun, A., & Gulati, S. (2020, October). Adverse
childhood communication experiences associated with an increased risk of chronic diseases
in adults who are deaf. American Journal of Preventative Medicine, 59(4), 548-554.
https://doi.org/10.1016/j.amepre.2020.04.016

Mayberry, R. I., Davenport, T., Roth, A., & Halgren, E. (2018). Neurolinguistic processing when
the brain matures without language. Cortex , 99, 390-403.
https://doi.org/10.1016/j.cortex.2017.12.011

Pénicaud, S., Klein, D., Zatorre, R. J., Chen, J., Witcher, P, Hyde, K., & Mayberry, R. I. (2013).
Structural brain changes linked to delayed first language acquisition in congenitally deaf
individuals. NeuroImage, 66, 42-49. https://doi.org/10.1016/j.neuroimage.2012.09.076 

Pontecorvo, E., Higgins, M., Mora, J., Lieberman, A. M., Pyers, J., & Caselli, N. K. (2023, April 12).
Learning a sign language does not hinder acquisition of a spoken language. Journal of
Speech, Language, and Hearing Research, 66(4), 1291-1308.
https://doi.org/10.1044/2022_JSLHR-22-00505

Skotara, N., Salden, U., Kügow, M., Hänel-Faulhaber, B., & Röder, B. (2012). The influence of
language deprivation in early childhood on L2 processing: An ERP comparison of deaf native
signers and deaf signers with a delayed language acquisition. BMC Neuroscience, 13, Article
44. https://doi.org/10.1186/1471-2202-13-44

Infographic References

https://cssh.northeastern.edu/cali/wp-content/uploads/sites/57/2024/09/Cheng-Halgren-Mayberry-BUCLD42-11-1.pdf
https://cssh.northeastern.edu/cali/wp-content/uploads/sites/57/2024/09/Cheng-Halgren-Mayberry-BUCLD42-11-1.pdf
https://doi.org/10.1093/deafed/ent045
https://doi.org/10.1111/desc.13481
https://doi.org/10.1177/00224669241257699
https://doi.org/10.1177/0142723719834102
https://doi.org/10.1371/journal.pone.0287024
https://doi.org/10.1371/journal.pone.0202169
https://doi.org/10.1017/S0022215112001909
https://doi.org/10.1016/S1474-4422(16)00034-X
https://doi.org/10.1016/j.amepre.2020.04.016
https://doi.org/10.1016/j.cortex.2017.12.011
https://doi.org/10.1016/j.neuroimage.2012.09.076
https://doi.org/10.1044/2022_JSLHR-22-00505
https://psycnet.apa.org/doi/10.1186/1471-2202-13-44



