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It wasin the late 1990s when | first encountered Nina swork." | was studying auditory processing
in dyslexiain Merav Ahissar’slab at the Hebrew University of Jerusalem. Our findings of large
individual differencesin basic auditory skills like frequency discrimination were met with
skepticism. At the time, individual differencesin sensation and perception were typically attributed
to error — sampling error, measurement error, or “outliers.” To the extent they were acknowledged,
individual differencesin auditory processing were used to diagnose auditory pathologies (e.g., with
ABR tests). Nina swork on the links between auditory neurophysiology, performance in
psychoacoustic tasks, and language skills were unique and exciting. It hinted at how individual
differences in language and learning could be related to auditory perception and neurophysiology
and how these could be studied non-invasively in human listeners.

Further, although | was unaware of it at the time, Ninawas already developing more sensitive tools

to study individual differencesin the neural processing of speech (then termed “speech-ABR”).* A
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few years later, when looking for a postdoctoral position, | met Ninain person for the first time.
She was able to put me at ease immediately, even though | was stressed after a few sleepless nights
dreading the interview. Then she challenged me to explain my research in non-technical terms and
itsimpact in the ‘real world,” something she continued to do ever since. It was my first experience
of Nina's effective mentoring style.

But it wasreally in 2004 when | finally made it to Evanston. | had planned to focus on auditory
learning, but Nina managed to convince meto join the speech-ABR project. | had to first learn the
ins and outs of ERPs, arather painful process. | had no prior experience with the technique and did
not realize how many “ subjective” decisions were involved in collecting and analyzing “ objective’
measures. Specifically, the way peak latencies (e.g., of wave V) were determined at the time
seemed arbitrary. Had it not been for Nina s patience and good humor, | would have probably quit
before | even started. The fact that both Ninaand Trent Nicol (her long-time lab manager) were
incredibly consistent and reliable in their labeling and taught me that there was real datato uncover
under all this noise. Thiswould have never happened without Nina's graceful mentoring.

My main project in Nina s lab thus involved children with language-based learning disabilities and
the speech sound [da]. We found that children with abnormal neural timing originating from sub-
cortical areas (speech-ABR) also had less robust cortical processing of acoustic changes (MMN)

and more impaired language and literacy than children with no timing deficits.” Later on, we
established links between individua differences in the neural processing of speech sounds and

reading-related skills.® Together, these and other works from Nina s lab served to establish the idea
that indices of auditory processing can serve as biomarkers for literacy even though the underlying

mechanisms remain elusive.”®

In the years since, Nina and her crew continued to develop the measurement and analysis tools that
now allow a nuanced analysis of the fidelity, integrity, and plasticity of sound encoding in the brain

(the EEG-FFR).’ These tools are based on evoked responses to speech sounds at the individual
level and therefore can be used to study the behavioral relevance of different aspects of neural
processing of speech sounds. Using this methodological and analytical framework, Nina s work
touched on many areas, from the more traditional listening in noise, through language and reading
development and the neuroscience of music all the way to autism and sports. Therefore, Nina's
work not only helps us scientists deal with individual differences, but it aso touches on the lives of
so many human listeners, neurotypical and atypical alike.

References

1. KrausN, McGee T, Carrell TD, et a. Central auditory system plasticity associated with speech
discrimination training. J Cognitive Neurosci 1995;7(1):25-32.
https://doi.org/10.1162/jocn.1995.7.1.25

2. KrausN, McGee T, Carrell TD, & Sharma A. Neurophysiologic bases of speech discrimination.
Ear Hear 1995;16(1):19-37. https://doi.org/10.1097/00003446-199502000-00003

3. KrausN, McGee TJ, Carrell TD, et a. Auditory neurophysiologic responses and discrimination
deficitsin children with learning problems. Science 1996;273(5277):971-73.
https://doi.org/10.1126/science.273.5277.971

Canadian Audiologist -2/3- Printed 21.10.2025


https://doi.org/10.1162/jocn.1995.7.1.25
https://doi.org/10.1097/00003446-199502000-00003
https://doi.org/10.1126/science.273.5277.971

4. King C, Warrier CM, Hayes E, and Kraus N. De?citsin auditory brainstem pathway encoding of
speech sounds in children with learning problems. Neurosci Lett 2002;319:111-15.

5. Banai K, Nicol T, Zecker SG, and Kraus N. Brainstem timing: implications for cortical
processing and literacy. J Neurosci 2005;25(43):9850-57.
https://doi.org/10.1523/INEUROSCI .2373-05.2005

6. Banai K, Hornickel J, Skoe E, Nicol T, Zecker S, and Kraus N. Reading and subcortical auditory
function. Cerebral Cortex 2009;19(11):2699-2707. https:.//doi.org/10.1093/cercor/bhp024

7. Hornickel Jand Kraus N. Unstable representation of sound: a biological marker of dyslexia. J
Neurosci 2014;33(8):3500-3504. https.//doi.org/10.1523/INEUROSCI.4205-12.2013

8. White-Schwoch T, Woodruff Carr K, et al. Auditory Processing in Noise: A Preschool
Biomarker for Literacy. PLoS Biology 2015;13(7):€1002196.
https://doi.org/10.1371/journal .pbio.1002196

9. Coffey EB, Nicol T, White-Schwoch T, et a. Evolving perspectives on the sources of the
frequency-following response. Nature Communications 2019;10(1):1-10.
https://doi.org/10.1038/s41467-019-13003-w

Canadian Audiologist -3/3- Printed 21.10.2025


https://doi.org/10.1523/JNEUROSCI.2373-05.2005
https://doi.org/10.1093/cercor/bhp024
https://doi.org/10.1523/JNEUROSCI.4205-12.2013
https://doi.org/10.1371/journal.pbio.1002196
https://doi.org/10.1038/s41467-019-13003-w

	Canadian Audiologist
	Nina Kraus and Individual Differences in Auditory Processing


