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I, Sidney Segalowitz, of the City of St. Catharines, Regional Municipality of Niagara, in
the Province of Ontario, SOLEMNLY AFFIRM THAT:

1. I'am a professor at Brock University’s Psychology Department, the Director of the
Cognitive and Affective Neuroscience Laboratory and the Director of The Jack and Nora

Walker Centre for Lifespan Development Research. 1 hold a doctorate in Psychology



(Human Development) from Cornell University, and a Bachelor of Arts in Psychology

from McGill University.

2. I have been a professor in the Department of Psychology at Brock University since
1974. I have taught undergraduate and graduate courses in and worked in the field of
developmental psychology, brain development and neuropsychology for over forty
years. Iserved as Editor-in-Chief of the refereed journal Brain and Cognition from 2002-
2014. I have published sixteen books and collections in these fields and authored or co-
authored over six hundred other articles, chapters, abstracts and presentations on these
subjects. As such, I have personal knowledge of the matters hereinafter deposed to, save
and except for those matters stated to be on information and belief and where so stated,

I believe them to be true,

3. A complete copy of my curriculum vitae is attached hereto as Exhibit “A”.

Background

4. I am aware that the First Nations Child and Family Caring Society (the “Caring
Society”) and the Assembly of First Nation (the “AFN”") are the complainants in an
ongoing human rights complaint before the Canadian Human Rights Tribunal (the
“Tribunal”) against Canada in relation to child welfare services on-reserve and in the

Yukon, as well as Jordan’s Principle.

5. I am further aware that in September 2019, the Tribunal ordered that the victims
of Canada’s discriminatory conduct are entitled to financial compensation under the
Canadian Human Rights Act (the “Compensation Entitlement Order”). I understand that
some of the victims who may be entitled to this compensation are currently children and

youth under the age of 18.

6. Following the release of the Compensation Entitlement Order, [ was contacted by
Dr. Cindy Blackstock of the Caring Society. She asked me to provide the Tribunal and

the parties with information regarding brain development and the physiological and



anatomical markers of continued brain maturation in youth and adolescents into their
twenties. Inresponse to this request, I prepared a paper entitled: When Does the Adolescent

Brain Reach Adult Maturity. A copy of the paper is attached hereto as Exhibit “B”.

7. Consistent with ethical research guidelines, human neurological research is
occasionally informed by animal studies. As a result, some of the research referenced in

my paper at Exhibit “B” includes comparative studies involving animals and humans.

8. I am further attaching the available abstracts referenced in my paper as Exhibit

IICII

Overall Conclusions of the Research

9. It is generally accepted that the age of majority (18 years) does not represent a
transition to full adulthood, although obviously some aspects of adulthood are
adequately reached. While some studies refer to adolescence as being a period that
continues on to 25, there is a growing consensus among researchers to refer to the period

from 18 to 25 years as ‘emerging adulthood’.

10.  Studies of brain anatomy and function (referred to collectively here as brain
physiology or neurophysiclogy) demonstrate that there are continued developments

well into the third decade after birth.

11.  There is a growing consensus that, for many important functions, the average age
at which brain development in a healthy individual nears completion is approximately
25 years. However, there will a sizable group whose trajectory is behind this schedule as
well as some who are ahead of it. As a professional with over forty years of experience
in the fields of brain development and neuropsychology it is my opinion that the research

conducted to date on this question supports these conclusions.

12, Irecognize that I am swearing this affidavit as an expert witness, and it is on this

same basis that I have prepared the paper that is attached as Exhibit “B”. As an expert, [



understand that it is my duty to the Tribunal to provide opinion evidence that is fair,
objective and non-partisan, to provide opinion evidence that is related only to matters
that are within my area of expertise, and to provide such additional assistance as the
Tribunal may reasonably require to determine a matter in issue. 1acknowledge that these
duties prevail over any obligation that [ may owe to any party by whom or on whose

behalf I am engaged.
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DATE Nov 30, 2019
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Office; Department of Psychology
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St. Catharines, Ontario L2S 3A1
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EDUCATIONAL HISTORY

B.A. MeGill University, June 1970 Field: Psychology

Ph.D. Cornell University, January 1975 Field: Psychology (Human Development)
PROFESSIONAL HISTORY

Brock University
Department of Psychology

Assistant Professor July 1974
Associate Professor July 1979
Professor July 1986
Director, Chiid Studies Programme 1983 - 1987
Director, Institute of Applied Human Development 1990 - 1992
Graduate Faculty, Fac. of Education, Brock University 1990 - 2012
Director, Brock Institwete for Electrophysiological Research Sept 2001- Junc 2014
Chair, Dept of Psychology July 2000 - 2003
Editor-in-Chief, Brain and Cognition (published by Elsevier) Sept 2002 — Jan 2014
Centre de recherche de I’Institut universitaire de gériatrie de Montréal

{Université de Montréal), Chercheur associé, 2005 - 2020
Director, Jack and Nora Walker Canadian Centre for Lifespan Development

Research, Brock University 2007 - present
Scientific Advisor, Pathstone Mental Health Research Institute 2012 — present

Member, Scientific Advisory Committee, ARIEAL (Centre for Advanced Research in
Experimental and Applied Linguistics, McMaster University) 2018 -2020
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Sibalis, A., Edwards, E., McKeough, T., Schmidt, L., A., Segalowitz, 8. )., & Milligan, K. (April
2017). Examining the effects of mindfulness training on visual attention for youth with ADHD.
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. Edwards, M. K, Sibalis, A., Phillips, M., Schmidt, L. .A., Segalowitz, S. J, & Milligan, K. (April
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Biennial Meeting of the Society for Research in Child Development, Austin, TX.
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Development, Austin, TX.
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Underpinnings of Visual Critical Periods: New Evidence from Adults treated for Bilateral
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Tang, A., Santesso, D.L., Segalowitz, S.1., Schulkin, 3., & Schmidt, L.A. Electrocortical and
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Callegari, J., Chattha, O., & Segalowitz, 8.]. How early is the visual ERP sensitive to
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Tang, A., Santesso, D.L., Segalowitz, S.J., & Schmidt, L.A. Neurocognitive correlates of shyness and
sociability in children. Society of Biological Psychiatry, Toronto, May 14-16, 2015. Also
accepted at the annual McMaster Psychiatry Conference (April 29, 2015), Hamilton, ON.

Miiligan, K., Lackner, C.L., McKeough, T., Schmidt, L.A., & Segalowitz, 8.J. Impact of Integra
Mindfulness Martial Arts on ERP indices of attentional coatrol. Jean Piaget Society, Toronto,
June 4-6, 2015.

24. Borges, C., Milligan, K., McKeugh, T., Mathewson, K.J., Segalowitz, S.J., & Schmidt, L.A.

Respiratory Sinus Arrhythmia (RSA), executive functioning, and a mindfulness intervention in
adolescent males with self-regulation disorders. Jean Piaget Society, Toronto, June 4-6, 2015.

Jetha, M.K., Gatzke-Kopp, L.., & Segalowitz, $.]. The stability of visual ERP components in young
children: Retest reliability over 14-16 months. Jean Piaget Society, Toronto, June 4-6, 2015,

Lackner, C L., Santesso, D, Gorodetsky, E., Emnst, M., Dywan, J., Wade, T., & Segalowitz, 8.J.
Allelic variants of monoamine-related genes moderate the association between self-regulation and
markers of frontal lobe function. Jean Piaget Society, Toronto, June 4-6, 2015.

Borges, C., Milligan, K., Spiroiu, F., Badali, P., Mathewson, K., Segalowitz, S. & Schmidt, L. {April,
2014). Change in youth with self-regulation disorders. Poster presentation at the 26™ annual
McMaster Department of Psychiatry and Behavioural Neurosciences Research Day, Hamilton,
ON.

Gavin, William 1., Taylor, Brittany K., Segalowitz, Sidney J. & Davies, Patricia L. A trial-by-trial
distribution-based, cutlier-rejection approach to creating averaged ERPs for contingent negative
variation paradigms. SPR, Sept 10-14 2014, Atlanta, GA.

Willner, Cynthia 1., Jetha, Michelle K., Segalowitz, Sidney J. & Gatzke-Kopp, Lisa M. Emotional
face processing biases and children’s social withdrawal and externalizing behaviors in school.
SPR, Sept 10-14 2014, Atlanta, GA.

Sternin, Avital, Segalowitz, Sidney J., Lewis, Terri L., Dywan, Jane & Maurer, Daphne.
Electrophysiological evidence of altered visual processing in adults with blocked pattern vision
during infancy. SPR, Sept 10-14 2014, Atlanta, GA.

. Davis, Charles ., Libben, Gary & Segalowitz, Sidney J. Compounding matters: the P1 as an index of

semantic access to compound words. SPR, Sept 10-14 2014, Atlanta, GA.

Davis, C. P., & Libben, G. (2014). Morphological transcendence: Morphemic boundary ambiguity
produces conflict at the N4. Presented at the 9th International Meeting on the Mental Lexicon,
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Dzyundzyak, Angela, Santesso, Diane L.. & Segalowitz, Sidney J. Problem gambling and the FRN.
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Capuana, Lesley 1., Dywan, Jane, Gibson, Raechelle M. & Segalowitz, Sidney J. Cardiac autonomic
regulation and cognitive control in older and younger adults. SPR, Sept 10-14 2014, Atlanta, GA,

Lackner, C.L., Milligan, K., Wilkins, L., Spiroiu, F., Badali, P., Schmidt, L.A. & Segalowitz, §.J.
Mindfulness martial arts training maintains intertrial coherence indices of selective attention in
adolescents with ADHD and/or learning disabilities over repeated task administration. SPR, Sept
10-14 2014, Atlanta, GA.

Milligan, K., Wilkins, L., Sibalis, A., Spiroiy, F., Badali, P., Schmidt, L., & Segalowitz, S.J.
(September, 2014). Mindfulness treatment for boys with ADHD improves ERP indices of
attention, SPR, Sept 10-14 2014, Atlanta, GA,

Borges, C., Milligan, K., Spiroiu, F., Badali, P., Mathewson, K.J., Segalowitz, S.J., & Schmidt, L.A.
Change in respiratory sinus arrhythmia (RSA) in response to a mindfulness training intervention
in adolescent males with self-regulation disorders. Development 2014, Ottawa, May 8-9, 2014.
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Lackner, C. L., Milligan, K., Wilkins, L., Schmidt, L., & Segalowitz, 8. 1. Mindfulness martial arts
training improves ERP indices of selective attention in adolescents with ADHD and/or learning
disabilities. Development 2014, Ottawa, May 8-9, 2014.

. Milligan, K., Wilkins, L., Sibalis, A., Spiroiu, F., Badali, P., Schmidt, L., & Segalowitz, $.J. (May, 2014).

Improving Working Memory in Adolescents with ADHD+LD through an Activity-Enhanced Mindfilness
Treatment. Poster Presentation at Development 2014: A Canadian Conference on Developmental
Psychology, Ottawa, ON.

Doidge, )., Wilkins, L., Milligan, K., Badali, P., Schmidt, L., & Segalowitz, S. (July, 2014). Mindfuiness
treatment decreases ERP indices of affect intensity following negative feedback in adolescents with
ADHD. Poster Presentation at Canadian Society for Brain, Behaviour, and Cognitive Science, Toronto,
ON.

Samar, V.J., Desjardins, J.A., & Segalowitz, S.J. Adverse Childhood Conditions May Impair Adults’®
Cortical Executive Attention Mechanisms: ERP Evidence. APS, San Francisco, May 22-25, 2014.

Campopiano, A. & Segalowitz, S.J. Understanding the Regularization Parameter in sLoreta: A
Simulation Study. SPR, Florence, Italy, Oct 2-6, 2013.

Dzyundzyak, A., Santesso, D.L., & Segalowitz. Influences of Expectation and Sense of Control on the
Feedback-Related Negativity. SPR, Florence, Italy, Oct 2-6, 2013.

Samar, V.J., Segalowitz, S.1., Desjardins, J.A., & Skyler, M. Adverse Childhood Conditicns May
Impair Deaf Aduits® Cortical Attention Mechanisms: ERP Evidence. APS, Washington, D.C.,
May 23-26, 2013

Muliligan, B. P., Smart, C. M., MacDonald, S. W. 8., & Segalowitz, S. ). Utility of neural and
behavioral markers of intra-individual variability in the discrimination of healthy older adults
from those with subjective cognitive impairment. International Neuropsychological Society,
Waikoloa Village, Hl, Feb 2013,

Smart, C. M., Segalowitz, 8. )., Mulligan, B.P., & MacDonald, S. W. S. (2013). Mindfulness Training
Increases Error Processing in Older Adults With and Without Subjective Cognitive Impairment.
International Neuropsychologicat Society, Waikoloa Village, HI, Feb 2013.

Smart, C. & Segalowitz, $.J. Reacting or Responding? The Impact of Mindfulness Training on the
Feedback Error-Related Negativity (fERN) in Older Adults With and Without Subjective
Cognitive Impairment. Rotman Research Institute Conference: Brain Plasticity &
Neurorehabilitation, Toronto, Mar 3-6, 2013.

Segalowitz, S.J., Marshall, W.J., & Lackner, C.L. Phase Shifting Granger Causality: A measure of
directed coherence (symposium talk). SPR, New Orleans, LA. Sept 19-23, 2012,

Jetha, M.K., Gatzke-Kopp, L.M., & Segalowitz, S.J. The prefrontal cortex is a moving target in early
childhood: Implications for ongoing neural maturation for ERP research in longitudinal studies
{(symposium talk}. SPR, New Orleans, LA. Sept 19-23, 2012.

Zheng, X. & Segalowitz, $.J. Putting a face in its place: in- and out-group membership alters the
N170 response. SPR, New Orleans, LA. Sept 19-23, 2012.

Weissflog, M.W., Munro, G.E., Wirz, L. M., Segalowitz, 8.J., & Dywan, J. Callous affect and the
early visual processing of fearful faces. SPR, New Orleans, LA. Sept 19-23, 2012,

van Noordt, S.J.R., Desjardins, J.A. , & Segalowitz, S.J. It’s time for a change: Examining anterior
cingulate cortex activation to cues signaling switches in response context. SPR, New Orleans,
LA. Sept 19-23, 2012.

Marshall, W.J., Lackner, C.L., Marriott, P., Santesso, D.L.., & Segalowitz, 8.J. Using phase shifting
and granger causality to measure effective connectivity in EEG recordings. SPR, New Orleans,
LA. Sept 19-23, 2012,

letha, M.K., Gatzke-Kopp, L..M, & Segalowitz, S.J. The stability of visual ERP components in young
children. SPR, New Orleans, LA. Sept 19-23, 2012.

Maurer, D., Mondloch, C.J.,, Robbins, R., Dywan, J., & Segalowitz, S.J.. The influence of early
experience on the later development of face expertise: lessons from cataract-reversal patients.
ICIS, June 7-9, 2012.
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Van Noordt, S.J.R., Desjardins, ].A., & Segalowitz, S.J. Automated pre-processing of continuous
EEG/ERP data using high performance cluster computing. SHARCNet Research Day, Guelph,
May 23, 2012.

Desjardins, J.A., & Segalowitz, 8.). Visual information processing in the brain: Examining early
electrophysiological responses using independent components analysis and robust estimation.
SHARCNet Research Day, Guelph, May 23, 2012.

Lackner, Christine L., Marshall, William, Santesso, Diane L., & Segalowitz, Sidney J. Phase reset
variables are differentially associated with anxiety and aggression in a typically developing
adolescent sample. SPR, Boston, MA. Sept 14-18, 201 1.

Zheng, Xin, & Segalowitz, Sidney J. The N170 face inversion effect is both face-specific and domain-
general: separate amplitude and latency effects. SPR, Boston, MA. Sept 14-18, 2011,

Desjardins, James A. & Segalowitz, Sidney J. Time course and robustness of the N170 face effect at
the scalp and in independent components: separating the N170 and P100 face effects. SPR,
Boston, MA. Sept 14-18, 2011.

van Noordt, Stefon J.R. & Segalowitz, Sidney J. Error-related brain potentials are associated with
transient increases in spectral power and phase alignment of on-going EEG oscillations. SPR,
Boston, MA. Sept 14-18, 2011.

Dzyundzyak, Angela, Macl.ean, Mary H., & Segalowitz, Sidney J. Influence of reward information
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