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STATE OF MICHIGAN
IN THE SUPREME COURT

Appeal from the Michigan Court of Appecls
Stephen L. Borrello, PJ., Amy Ronoyne Krause, Brock A. Swartzle, JJ.

PEOPLE OF THE STATE OF MICHIGAN, Supreme Ct. No. 160034
Plaintiff-Appellee, CoA No. 345268
-vs- LC No. 84-000570-FC

ROBIN RICK MANNING,
Defendant-Appellant.

/
Amicus Curice Anthony Legion
Anicus Curige Travis Scott
Anicus Curioe Gerald Byrd

/

MOTION FOR LEAVE TO FILE
AMICUS CURIAE BRIEF

NOW COMES, Amici Curice Anthony Legion, Travis Scott, ond Gerald Byrd
(interested prisoners) pursuont to MCR 7.312(H)(1) and hereby moves this Homorable
Court for permission to file an amicus brief in support of Defendant-Appellant Robin
Rick Monning. In support of this motion, amici curice states:

(1} Appellant Manning was convicted of First Degree Murder, Felony Firearms,
carrying o dongerous weapon with unlowful intent, crimes he comitted when he

was 18 years old.

(2) As a result of the conviction, Appellant Manning was sentenced to a mandatory

life without parole sentence.



(3)

(1)

(5)

(6)

Subsequently, Appellant Manning’s convictions were offirmed ond all post-
conviction and collateral review revedies were denied. Amici Curice adopts by
reference, Appellant Manning’s factual ond procedural history.

In 2012. the United States Supreme Court chonged the legal londscope in
relation to how sentencing judges should impose sentences on those under the
age of 18 years old. Specifically the Supreme Court concluded that “[t]hat
mondatory life without parole for those under 18 at the time of their crimes
violates the Eighth Amendrent’s prohibition on cruel aond unusuol punishrent.”
Miller v. Alebama, 567 U.S. 460 (2012).

Then in 2016, the United States Supreme Court opplied Miller, retroactively.
See Montgomery v. Louisigng, 136 S.Ct. 718, 736 (2016). In response to
Miller/Montgomery, the Michigan Legislature enaocted MCL § 769.25 and MCL §
769.250 to address LWOP offenses comitted by minors and gave trial judges the
discretion to impose sentences ronging from a minimun term between 25-40 years
with a maximum term of 60 years, if the prosecuting attorney had not moved the
court to reinstate the life without porole sentence after conducting a Miller

Hearing.

In 2017, Dr. Laurence Steinberg, a Temwle University Professor aond renowned
expert in adolescent brain developrent, testified at o federal evidentiary
hearing that the some scientific findings regarding brain developrent and
other hollmark characteristics of juveniles under 18 as determined in Roper,
Groham, ond Miller apply with equal force to all teenaogers. Following
Steinberg’s expert opinion, a federal district court judge engaged in an
extensive and comrehensive analysis of nationol trends aond scientific
evidence on late adolescent brain development and held that Miller applies to
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(9)
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18 vear olds: “[Tlhe Eighth Amendhment forbids o sentencing scheme that
Tandotes LWOP for offenders who were 18 vears old ot the time of their
offense.” Cruz v. U.S., 2018 U.S. Dist. LEXIS 52924, at *71 (March 29, 2018).

Subsequently, Appellant Manning filed o successive motion for relief from
judgment premised on new scientific evidence ond the retrooctive opplication
of Miller, supra, as announced in Montgomery, supro. The trial court denied
the motion ond Appellont Manning filed a timely application for leave to
appeal. June 6, 2019, the court of oppeals denied leave, but Judge Borrello,
J., would have gronted leove.

On December 11, 2019, this Court considered leove in People v. Manning,
limited to two separate questions:
(a) Whether Defendant’s successive motion is based on g retrooctive chonge

in law where the law relied upon does not cutomatically entitle him to
relief, and;

(b) If so, whether Miller/Montgomery should apply t0 18 vear old defendonts
convicted of murder ond sentenced to mondotory life without parole.
This Court also invited “other persons or groups interested in the
determination” ond instructed them to “"move for permission to file briefs
anicus curice.” See People v. Manning, 2019 Mich. LEXIS 2320, Decetber 11,
2019,

Amici Anthony Legion, Travis Scott, and Gerald Byrd are all interested parties
in support of Appellant Monning and all other similarly situated teenogers who
lacks the skill with and knowledge of litigating criminal low to droft
pleodings in this regard. Moreover, no person, individual corporation,
counsel, or any other entity has made any financial or other contribution in

furtherance of preparing or submitting pleadings in this matter. The issue
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being addressed in this case have great importonce to the state’s Eighth and
Fourteenth Avendrent jurisprudence, as it relates to the Cruel and Unusual
Punishment and Equal Protection Clouses respectively, and will provide guidance
to lower courts on how to address the procedural gquestion of when, and/or, how
the “retroactive change in laow” exception to MCR 6.502(G)(2)’s bar on

successive motions applies.

Instead, this motion has been prepared and submitted solely by the efforts of
Amici Curioe Legion, Scott, and Byrd because they aore proponents of requiring
tricl courts to consider the mitigating factors of youth for “oll” teenagers
convicted of first degree murder, where the result of this decision could mean
the difference between teenagers either being sentenced to die in prison or
hoving an opportunity to show maturity, growth ond rehabilitotion ofter serving
between 25-40 years in prison.

WHEREFORE, based on the oforementioned and the reasons articulated in the

accomanying brief, this Honorable Court should gront Amici Curiace Legion’s, Scott’s

and Byrd’s Motion to file briefs consistent with Appellont Manning’s application for

leave to appeal.

Date: O e, ldidode)

y Submitted,

Anthony Legion #380930
Paraprofessional
Amicus Curice

Travis Scott #183418
ok S AT

L
G rd #682089
Paraprofessional
Amicys Curice
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JURISDICTION

On December 11, 2019, this Court considered leave to appeal in
People v.Manning, 2019 Mich LEXIS 2320. The Court also invited
"other persons or groups interested in the determination should

move for permission: to file briefs amicus curige”.

Amici Anthony Legion, Travis Scott, and Gerald Byrd are
interested in this Court’s determination. Therefore. pursuant to
MCR 7.312(H)(1) ond MCR 7.305(H)(1). this Court has jurisdiction
to entertain an Amicus Curice brief in support of Defendant-
Appellant Robin Rick Manning.

iv



II.

Whether the defendant’s successive motion. for relief from judgment is based
on a retroactive change in low relied upon does not cutomatically entitle him
to relief?
Trial Court onswered "“No”
Court of Appeals onswered “No”

Defendant Monning answers “Yes”

Whether the United States Supreme Court’s decisions in Miller v. A , 567
U.S, 460; 132 S.Ct. 2u55; 183 L.Ed.2d. 407 (20127, n V.

1% $.Ct. 718, 193 L.Ed.2d. 579 (2016), should be Gpp 0 18
ye%hout pmgglfgndaggr ctor{wxé:ted of murder ond sientenced to mondatory life
wi , U e United States EEEHIH!M
or Const, 1963, ort, Jsﬁglﬁoﬂgmm

Trial Court answered "No”
Court of Appeals onswered “No”
Defendant Manning onswers "Yes”



Amici Curlne adopt by reference, the Statement of Focts os stated in Defendont
Monning’s pleadings presented to this Court.
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- Introduction

This case presents on issue that hos great importonce ond significance to the
State’s jurisprudence, porticularly Eighth Amendment jurisprudence. This Court hos
had occasion in the past, to consider scientific evidence in deciding inportant
constitutionol questions. The issue before the Court. today challenges long-
stonding, yet shifting, societal perceptions about adolescence ond when criminal
culpability should be mitigated based on youth.

The science before this Court, clong with the notionol consensus, erodes the
rationale for drawing a line at the age of 18, at which full criminal culpobility
attaches. Stondards of Decency have evolved to on extent that mokes the perception
of late-odolescents as less thon adults, palatoble. ' These- evolving stendards
reinforced by scientific ond sociological research, ought to compel Michigon’s
Judiciary to render an "evolutionary” ruling to meet the evolving standards. This
case presents the scenario that this Court must have contemplated when odding the
new court rule MCR 6.502(G)(3).

Scientific odvoncement has impocted every focet of modern daoy existence. Given
the fact that the nation’s highest Court thrice, not only allowed scientific
evidence of this sort in, but relied on it in rendering it’s decisions in Roper v.
Simpes, 543 U.S. 551 (2005), Geghom v. Elgridg, 560 U.S. 48 (2010); ond Miller v.
Alcborg, 567 U.S. 460 (2012), there appears to be no rational bosis for closing the
judicial doors to science now. In order to accowlish the constitutional goal of
equality of treatment of similorly situated persons, this Court should extend N{ller
to.18-year-olds. ‘

This Court nust also oddress a procedural question. Can Defendont Monning’s
successive motion be ollowed post MCR 6.502(6)(2)'s procedurcl threshold when the

vii



retroactive law relied upon does not cutomaticolly entitle.him to relief. The answer
is yes. As set forth infra in Argument I(A), on "entitlemnt-:ﬁjto relief” anglysis is
on odjudication of the claim’'s merits, more oppropriately conducted at the
procedural hurdle of MCR 6.508(D)(3){b), the “Prejudice”. stondard. This Court,
having previously prohibited courts from resorting to judicial construction where o
court rule’s longuoge is cleor and unambiguous, should ogree with Amici Curice.

viii



RGUMENTS

I. Defendont’s successive motion is based on a retroactive change in low where the
claim involves o non-frivolous extension of the rule announced in the case
relied upon, based on new scientific evidence of late-odolescent brain
developrent, and determination of entitlement to relief is on odjudication of
the merits which is outside the scope of the MCR 6.502(G)(2) procedural
threshold, or alternotively, Defendont’s claim is sufficiently based on MCR
6.502(G)(3) where it relies on new scientific evidence.

Stondard. of -Review

The interpretation of court rulesis a question of low and is reviewed de novo.
People v. Hawkins, 468 Mich, 488, 497 (2003); People v. Iraver, 503 Mich. 23, 31,
917 NW2d 260 (2018).

Matters of constitutional and statutory interpretotion ore reviewed de novo.
People v. Skipmep, 502 Mich. 89, 99, 917 NwW2d 282 (2018).

Discussion

Pursuant to the plain languoge of the court, a criminal defendant is limited to
one and only one motion for relief from judgment filed post-August 1, 1995. MCR
6.502(G)(1). However, a defendant may file a second or subsequent motion based on a
retroactive change in low. MCR 6.502(G)(2) stotes: “A defendont may file @ second or
subsequent motion based on a retroactive change in law thot occurred after the first
motion for relief from judgrent or o claim of new evidence that was not discovered
before the first such motion.”

As explaoined by our court of appeals, MCR 6.502(G)(2) provides the only two
exceptions to the prohibition of successive motions. Pegple v. Swain, 288 Mich. App.
609, 632, 794 NW2d 92, 105 (2010). Pegple v. Johnson, 502 Mich. 541 (2018). These
two exceptions to the genercl prohibition agoinst successive motions are strictly
enforced. “Any successive motion that does not assert one of these two exceptions is

:



to be returned to the defendont without filing by the court.” Swain, Id. at 631.
Accordingly, both the plain text of the court rules and binding precedent instruct
that this Court may only consider a motion for relief from judgment which osserts
either a retroactive change in low or new evidence that wos not discovered before
the first motion. Here, Defendont-Appellant Manning meets either exception.

A. Defendant’s claim involves a non-frivolous extension of g retroactive rule
of law announced in Miller v. Alaboma, based on recent scientific research,
thus, properly relying on Miller’s rule, and MCR 6.502(G)(2)’s plain text
does not require a showing of entitlement to relief,

Defendant’s claim is based on the United Stotes Supreme Court decision in
Miller v. Alcbgma, 567 U.S. 460 (2012), made retrooctive by the court’s decision in
Montgorery v. Louisjona, 136 S.Ct. 718 (2016). In Miller, the U.S. Supreme Court
announced that mandatory life-without-parole sentences , when imposed on juveniles,
violated the 8th Amendment’s Cruel ond Unusual Punishment clouse. Defendant argues
that, in light of recent scientific reseorch on brgin development in Iate
adolescents (18 - 21 year olds) that shows the same indicic of youth thot led to the
U.S. Supreme Court’s holding in Miller for those under the age of 18, applies to 18
year olds, thus, Miller's rule is applicable.

MCR 6.502(G){(2) serves Qs a procedurcl threshold, barring successive motions
for relief from judgment unless the defendant’s claims relies on new evidence that
wasn’t previously available, or a retroactive change in law. The Sixth Circuit
recently cuthorized two petitioners, who were 18 years old ot the time of their
crime, to file successive habeos petitions where they relied on Miller. See In.re
Larbegt, 2018 U.S. App. LEXIS 25332 (6th Cir. 2018); Ipn.ce.Smith, 2019 U.S. App.
LEXIS 12538 (6th Cir. 2019). In deciding to authorize the petitioners, the court
oddressed a procedural question similar to the question before this Court. The court
held that the petitioner only needed to make a prima focie showing that his claim

relied on Miller ond whether the “new rule ’‘extends’ to an opplicont ‘goes to the
2



merit of the motion and is for the district court, not the court of appeals.” In.re
Lgrbert, supra at *3. Other Federal Court of Appeals hove adopted the same approach
to authorizing successive hobeos petitions thot relied on a new rule of
constitutional law thot involved focts distinct from the case relied upon, focusing
on the general rules “logically inherent” in those holdings, “not just on technical
holdings.” Moore v. United.Stotes, 871 F.3d 72, 82 (1st Cir. 2017); See olso In.re
Hoffner, 870 F3d 301, 308 (3rd Cir. 2017); In.re.Hubbard, 825 F.3d 225, 231 (4th
Cir. 2016); In.re Encinas, 821 F.3d 1224, 1225-26 (10th Cir. 2016).

28 U.S.C. § 224u4(b){2)(A), 28 U.S.C. § 2255(h) and MCR 6.502(G)(2) oll serve as
procedural thresholds. The sole distinction between the federal stotutes ond MCR
6.502(6)(2) is that, where a retrooctive chonge in law is involved, the Federal
Court of Appeals resolves the threshold inquiry ond allows the Federal District
Court to oddress the merits, while both those functions are performed by a single
court under MCR 6.502(6)(2). MCR 6.502(G)}(2)'s plain languoge contains no
requirement that a defendant establish entitlement to relief at this procedural
threshold. The rule only requires that o defendant’s claim relies on o retroactive
change of law as its federal counterport 28 U.S.C. § 2244(b)(2)(A). Whether or not
Miller entitles defendant to relief is on evoluation of the cloim’s merits to be
resolved at the procedural hurdle of MCR 6.508(D){(3)(b) the “Prejudice” standaord.
Judicial construction is not permitted where the longuage of a court rule is "clear
and unambiguous.” See Universal-Underwriters.Ins-Group v. Auto Club_Ins Ass’n, 256
Mich. App. 541, 544 (2003). This Court haos addressed the application of MCR
6.502(G)(2), holding that a diligence requirement was incongruent with the plain
text of the “new evidence” exception. See Pegple v. Swqin, 499 Mich. 920 (2016).
That holding opplies with equal force here where an “entitiement to relief”
requirement is incongruent with the plain text of MCR 6.502(G)(2)’s "retroactive
change in law” exception. Therefore, Defendant’s motion should be allowed past the
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procedural threshold of MCR 6.502(G)(2) as it is sufficiently based on Miller.

B. In the alternative, this Court con still reach the merits of the underlying
claim pursuont to MCR 6.502(G)(3){(a), because the evidence is Jpremised on

“shifts entailing consensus in a field of scientific knowledge.
Defendont Monning meets the “retroactive change in law” exception of (G)(2) as
carved out in Montgomery, supra. However, if this Court concludes otherwise, it can
still odjudicate the substantive claim under MCR 6.502(G)(3)(a)' becouse the new

evidence is based on brain science.

Here, Defendont Monning’s motion osserts the existence of new scientific
evidence in avoidonce of any procedural barriers. Specifically, the contention is
that recent shifts ond developments in the scientific field of lote-odolescent brain
development provides the gateway entry for filing a successive motion. Such evidence
relied upon in Defendont’s pleodings falls squarely within the (G)(3)(a)
requirements which expressly defines “new evidence” os shifts entailing consensus in
a field of scientific knowledge, the testifying of experts opinion or knowledge or
the scientific method on which relevant evidence was based.

This new scientific evidence has continued to evolve since Defendant Monning’s
previous successive motion for relief from judgvent ond he relies on more recent
research by Dr. Steinberg and national consensus, which concerns not only those
persons considered to be juveniles by law, but those who are in the early stoges of
what the law deems to be adulthood by virtue of their having attoined the oge of 18.
See Fordnaom L. Rev 641, 666 n. 156 (2016) ({encouraging courts to create a
transitional legal category of youth aged 18-20 years old); See Dr. Steinberg’s

10n Jenuery 1, 2019, this Court grafted the omendment of MCR 6.502(G6}(3)(a) to raflect new sclentific
avidence.



expert opinion ot the Cruz 2017 evidentiory hearing, Appendix A (Steinberg opined
that there was no difference in the brain developrent of those 18-20 than those 16
ond 17 vears old). Id. ot 70 -71; see also Leuz, supra (relying on notioncl
consensus and Steinberg’s expert opinion on the new brain science for late-
adolescents).

Accordingly, considering that reseorch in the field of brain development has
only recently turned its attention to the brain science of persons termed by the
scientific comunity to be late-adolescents, this Court should conclude that
Defendont Manning’s pleoding is grounded in newly discovered evidence. And since
Monning hos properly osserted o valid exception to the procedurcl bar agoinst
successive motions, his present motion should be permitted for review consistent
with the plain longuoge of MCR 6.502(G)(3){a).

Thus, this Court should proceed to odjudicate the substantive merits of the
underlying claim.



1I. Miller ond Mont should be applied to 18-yeor-old - defendonts convicted of
m mlif wi

murder ond sent mmr{ porole whén Notionol Consensus,
recent scientiflc and socfological reseorch- revegled: that the scient ifl

gii'"% relied t!!"ﬂflllg almsti: tst%lus’u‘:ids. Failure to extend g
holdlng in Hilllgrmmld run afoul of th‘ef Eimw ourteenth Amendrents.

Whether a stotute is constitutionol is o question of low that this court
reviews de novo. Pgople v. Bggm, 244 Mich. App. 103, 105°(2000). “Statutes aore
presumed to be constitutionol, and the party challenging the statute has the burden

of showing the contrary.” Peoplg v. Dillon, 296 Mich. App. 506, 510 (2012).

Discussion . . .

Defendont Monning argues that this Court should extend the holding in Mjller
becouse the “national consensus disfavors applying mandatory life without parole to
18-year olds ond that the science’ indicotes the sowe indicia of youth that mode
mandotory life without porole unconstitutional for those under the oge of 18 in

Miller, also applies to 18 year olds.” Cruz v. Unjted.Stgtes, 2018 U.S, Dist, LEXIS
52924, *37.

A. Miller/Montgomery cpplies to 18 yeor olds: sentenced to mondotory life
without porole.' ' 5

Mony state ond federal courts, including the Michigon Court of Appeals in

People v. Comner, 2019 Mich. App. LEXIS 8047 and Pgoplg v. Jordan, 2017 Mich. App.
LEXIS 367, presented with this issue have held that they were prevented from

------------------------------------

zs«:lon'rl'fle Opinlon of Dr. Laurence Stainherg on brain development ln lats adolescents (18-21 year olds)

concerning declision-making processes, making iste-adolescents Indistinguishable from mid-adolescents
{14-17 yoar olds) es it relates to emotlonat regulation, as set forth In Cruz Evidentiary Hesring
Transeripta, Appendix A,



applying Miller to an 18-veor-old because they must follow the Supreme Court’s
binding precedent, essentiolly inferring by negative inplicotion that the Miller
Court also held that mondatory life without porole is necessarily constitutional as
it is opplied to those over the oge of 18. "The Miller opinion contains no statement
to that effect,” nor does it suggest thot courts are prevented from finding that the
Eighth Amendrent prohibits mondatory life without parole for those over the oge of
18.” Cruz, supra at *37. Although extending Miller to 18-year-olds would apply the
rule to a different set of facts not contemlated by the case, it would not be
contrary to Millee.

Reading Miller in this way is consistent with the Supreme Court’s “reluctance
to decide constitutional questions unnecessarily.” See Bowen v. United. Stotes, 422
U.S. 916, 920 (1975). Many courts foced with this question held thot Miller drew a
bright line at 18 years old, which prevents them from applying the rule in Miller to
an 18 year old. These courts have foiled to recognize that there are different kinds
of lines:

.ol son v, Oklohorg, 487 U.S. 815, 108 S.Ct. 2687, 101 L.Ed.2d. 702
(1988), The Supreme Tourt Neld thot the death penaity was unconstitutional for
offenders under the_oge of 16. Id, ot 838, It was not until Stonford v.
Kentucky, 492 U.S. 361, 109 S.CC. 2969, 106 L.Ed.2d. 306 (1989], rev'd b
%’Eﬂ'_qr,_%lﬁ U.S. at 574, however, that the Supreme Court held that the Eight
mendpent did not ﬂrohlblt the execution of offenders ages 16 to 18. Id, ot
380. In Stanford, the Court did not sgoy thot the ruling it set forth was found
in the $on holding. Indeed, Stanford was not redundant of Tl%c_r%son
because ne drasn 1n Ih%@s% ooked only in the direction of orrenders
under the age of 16 and foUnd thém to be protected b¥| the Eighth Amendrent.
Thomoson’s line did not simultoneously apply in the other (i.e. older)
Irection to prohibit the Eighth Amendment from protecting those over the cge
of 16. In contrast, Stanford’s line did.

This distinction between the type of line drawn in m%q and the type of
line drawn in Etanford is reflected in the difference 1n_the Supreme Court’s
trectment of these two cases in Roper v, Simmons. In deciding tnot the death
Renulty was unconstitutionol os upgewd to offenders under the oge of 18, the

er Court considered itself to be overturning Stunf.:ggd, but not Thompson.
omare Ropgr, 543 U.S., at 574 ("Stonford v. K%n.u% y should be deemed n
longer controlling on this issue.”); with ld. ("IA the intervening years the
Thotoson plurality’s conclusion that offenders under 16 may not be executed
as

not been challenged. The logic of Thompson extends to those who are under
7




18."). If the Government’s argument that the line drawn in Miller prevents
this court from opplying its rule to_on 18-year-Qld were correct, the same
logic opplied to the line drown in th_[p_go% would have re vired Roper to
overturn Thotpson rather thon relying on and endorsing it. The longuagé in
Roper, however, mokes clear that the court endorsed, rather thon overturned,
gmpson. See Roper, 543 U.S. at 574.
In drawing the line at 18, then, Roper, Geahom, and Miller drew lines similar
to that in Thowoson, protecting offenders that faIl under the line while
renaining silent os to offenders thot foll obove the line. In the case of
mondatory life imprisomment without parole, no Supreme Court precedent draws o
line gnologous to that in Stonford. Therefore, while this court recognizes
that it is undoubtedly bound Dy Supreme Court precedent, it identifies no
Supreme Court precedent that would preclude it from opplying the rule in
Miller to on 18-year-old defendant.”
Cruz, supra at *39-*41. In light of Judge Holl’'s analysis, the questions of Miller’s
opplication to those under 18, and over 18, are mutually exclusive guestions and
Miller did not oddress the lotter question or preclude consideration of thot
question, just as the holding in Theompson did not preclude the extension of the
prohibition of the death penalty for those under 16, to those under 18 announced in
Roper v. Simmoms, 543 U.S. 551 (2005). Courts that reod Miller in such a way as to
infer by negative implication, that mondatory life without parole sentences for
those over 18 are constitutional, essentiolly hold that the United States Supreme

Court announces rules through its speech and its silence.

The Michigan Court of Appeals, ond maony other federal ond state courts, in
People v. Commer, supra, in holding that Miller did not apply to 18 year olds, noted
that the Miller ond Groham decisions were rooted in Ropeg, ond in focusing on the
line drawn in Roper at oge 18, missed the foct that Ropge involved an exponsion of
the rule in Jhotpson prohibiting the deoth penalty for those under 16 in lieu of
overturning Thompson as explained supra by Judge Jonet Holl in Cruz, supra.
Defendant Manning’s request to expond Miller to 18 yeor olds, then, is precedented
and, in light of recent scientific research ond findings, this Court should follow
the Roper court’s exarple ond extend Miller to 18 yeor olds with mandatory life



without parole sentences. Reading Miller in the way thot the Conmer court, ond many
others, hos done epitomizes the “unreosonable application” of U.S. Supreme Court
precedent contetplated by Congress when they enocted 28 U.S.C. § 2254(d){1).
e s (el ov i Pt o o, 011 1
“The Michigan Constitution prohibits cruel gr unusual punistment, Const. 1963,
art 1, & 16, whereas the United States Constitution prohibits cruel gnd unusual
punistment, U.S. Const. Am. VIII.” Pegole v. Beaton, 294 Mich. App. 191, 204 (2011).
"If a punishment passes muster under the stote constitution, then it necessorily
passes muster under the federal constitution.” Id. (citation and quotation marks
omitted).

Whether o penolty or sentence imposed ogoinst a defendant con be considered
cruel or unusuol is to be determined by a three-pronged test including: “(1) the
severity of the sentence itposed and the gravity of the offense, (2) a comparison of
the penclty to penalties for other crimes under Michigon low, and (3) a cowparison
between Michigon’s penalty ond penolties imposed for the same offense in other
states.” Id. (citotion omitted).

The Eighth Amendment’s prohibition of cruel ond unusual punistment requires
that “punistment for crime should be graduated aond proportioned to the offense.”
Cruz, supra (quoting Roper, 543 U.S. at 560 (internal quotation marks omitted)).
This proportionality principle requires the court to evaluate “‘the evolving
standards of decency that mark the progress of a maturing society’ to determine
which punistments are so disproportionate os to be cruel and unusual.” Id, (citing
Roper, at 561 quoting Irep v. Dullgs, 356 U.S. 86, 100-01 (1958)).

In 2005, the U.S. Supreme Court onnounced that the death penalty wos

unconstitutional for persons under the age of 18. Ropeg, 543 U.S. at 574. The Raoper
9



Court relied on national consensus ond the diminished penological justification
resulting from the hallmark charocteristics of youth. See Id. ot 567, 572-573. In
Roper, the defendont was 17 years and 5 months old at the time of the murder. Id. at
556, 618.

In 2010,the Supreme Court in Grohom v. Elorida extended the reasoning in Roper
to find that life imprisorment without parole is unconstitutional for juvenile
nonhomicide offenders. See Graham v. Elorida, 560 U.S. 48, 74 (2010). Like the Roper
Court, the Groham Court ogain considered notional consensus ond the fact thaot the
characteristics of juveniles undercut the penologicol rationales that justified life
without parole sentences for nonhomicide offenses. See Id, aot 62-67, 71-74. In
Geghan, the defendant waos 16 at the time of the crime. See Id. at 53. Thus, the
Groham Court did not need to reconsider the line drawn at oge 18 in Ropeg, but
rather adopted that line without further analysis, quoting directly from Roper.

Id. at 74-75 ("Because ‘[tlhe age of 18 is the point where society draws the line
for many purposes between childhood ond odulthood,’ those who were below thot age
when the offense was comitted may not be sentenced to life without parole for @

nonhonicide crime.” (quoting Reper, 543 U.S. at 574)).

In 2012, as noted supra, the Supreme Court in Miller further extended Geghgm to
hold thot mandatory 1life imprisorment without parole -is unconstitutional for
Juvenile offenders, including those convicted of homicide. See Miller, 567 U.S. at
465. The defendonts in Miller were 14 years old at the time of the crime, and the
Miller Court, like the Graham Court, adopted the line drawn in Roper ot age 18
without considering whether the line should be moved or providing any onglysis to
support thot line. See Id. at 465 ("We therefore hold that mondatory life without
parole for those under the age of 18 at the time of their crimes violates the Eighth
Amendment’s prohibition on ‘cruel ond unusual punishrents.’”).

10



In deciding this question, this Court should look to the national consensus and
developments in the scientific evidence on the hollmaork charocteristics of youth
thot the Supreme Court considered in Roper, Grohom, Miller.

The decisions in Roper, Grgham, ond Miller all address "whether ‘objective
indicia of society’s staondards, as expressed in legislative enactments ond state
practice,’ show a ‘national consensus’ ogainst a sentence for o particulor class of
individuals.” Miller, 567 U.S. at 482 (quoting Grghem, 560 U.S. at 61). In Roper,
the Supreme Court identified three "obJective indicio of consensus” in determining
that societal stondards considered the juvenile death penalty to be cruel and
unusual: (1) “the rejection of the juvenile death penalty in the mujority of
States;” (2) “the infrequency of its use even where it remwsins on the books;” ond
(3) "the consistency in the trend toword abolition of the practice.” Rgper, 543 U.S.
ot 567. See consensus discussed in Roper, 543 U.S. at 567, 569, 574; Gpgham, 560
U.S. at 61-63 66; Miller, 567 U.S. ot 482, 485; ond Cruz, supra at *49, *51, *53-
*58.

While it is acknowledged that the issue before this Court is whether notional
consensus exists as to practices of sentencing 18 yeor olds to mandatory life
inprisorment without parole, this Court, as the U.S. Supreme Court did in Rgper,
should consider other evidence of line-drawing between juveniles aond adults to still
be relevont to its determination. In drawing the line ot age 18, the Ropep Court
looked to evidence beyond the death penolty context. See Rgper, 543 U.S. ot 574
(“The oge of 18 is the point where society drows the line for many purposes between
childnood and adulthood. It is, we conclude, the age at which the line for decth
eligibility ought to rest.”). While the question presented by this Court would lead
the court to place greater weight on national consensus about mandatory life without
parole sentences, the exawle that the Roper court set in reoching their decision

1



should be adopted, i.e., consideration of “where society draws the line for many
purposes between childhood and adulthood” to be o relevant consideration. Id.

« Scientific Evidence

“Comunity consensus, while entitled to greot weight, is not itself
determinative of whether o punistment is cruel ond unusual.” Geghom, 560 U.S. at 67
(internal quototion morks omitted). This Court retains the responsibility of
interpreting the Eighth Amendrent. Cruz, supra ot *59 (citing Roper, 543 U.S. ot
575). To that end, “[tlhe judiciol exercise of independent Judgment requires
consideration of the culpability of the offenders at issue in light of their crimes
and characteristics, along with the severity of the punishment in question.” Graham,
560 U.S. at 67.

“The Court in Roper, Graham, and Miller thus looked to the avoilable scientific
ond sociological research ot the time of the decisions to identify differences
between juveniles under the oge and fully mature adults-- differences that undermine
the penological justifications for the sentences in question. Cruz, supra at *S9
(citing Roper, 543 U.S. ot 589-72; Grghgm, 560 U.S. at 68-75; Miller, 567 U.S. at
471 ("Our decisions rested not only on common sense-- on whot “any parent knows”-
-but on science ond social science as well.”).

The Supreme Court in these coses identified "three general differences between
juveniles under 18 ond adults”: (1) that juveniles have a lock of moturity and an
underdeveloped sense of responsibility,” often resulting in “ivpetuous ond ill-
considered octions ond decisions;” (2} that juveniles are "more vulnerable or
susceptible to negative influences and outside pressures, including peer pressure;”
and (3} that “the charocter of a juvenile is not well formed as that of on adult.”
Roper, 543 U.S. at 569-70; see Geoham, 560 U.S. at 68; Miller, 567 U.S. at 471-72,

12



The same reasoning opplies to Defendont Monning, in light of the scientific findings
of Dr. Steinberg.

As to the first charocteristic identified in Repge (“lock of maturity ond an
underdeveloped sense of responsibility” os monifested in “impetuous and ill-
considered actions and decisions”), the scientific evidence before the court clearly
estoblish that the some troits are ovoilable in 18-year-olds. Roper, 543 U.S. at
569. In support of this assertion, Amici Curice offer the expert testimony of Dr.
Steinberg and a scientific orticle. See Appendices A: Cruz Evidentiary Hearing w/
Dr. Steinberg’s testimony; and C: Around the World, Adolescence is a Time of
Heightened Sensgtion Seeking and Inmature Self-Regulation, Developmental Science 00
(2017).

In his testimony, Dr. Steinberg divided adolescence into three categories,
defining ecrly adolescence as occurring between ages 10-13, middle odolescence
between ages 14-17, ond late adolescence betwen 18-21. See Appendix A, at 11. He
defined two different decision-moking processes: cold cognition, which occurs when
on individual is calm and emotionally neutral, and hot cognition, which occurs when
an individual is emotionally oroused, such as in anger or excitetent, see Id. at 9-
10, ond explained that while cold cognitive abilities are mature around the age of
16, the emotional regulation required for hot cognitive abilities are not fully
mature until eorly- or mid- 20s. Id. ot 10; see also When.Does g Juvenile.Becore. an
Adult? Inplicotions for Low-gnd Policy, 88 Temple L. Rev. 769, 786 (2016) (finding
that, “relotive to odults over twenty-one, young adults show diminished cognitive
copacity, similar to that of adolescents, under brief ond prolonged negative
etotional arousal”).

Dr. Steinberg also testified that lote adolescents “still show problems with
inpulse control ond self-regulotion ond heightened sensation-seeking, which would

13



moke them in those respects more similar to somewhot younger people thon to older
people.” Appendix A, at 19. Steinberg testified that impulse control is still

developing during late odolescent years, See Id. at 20, and are more likely to take
risks than adults or middle or eorly adolescents. Id. ot 20. According to Dr.
Steinberg, risk-seeking behavior pecks around oges 17 to 19 and declines into early
adulthood. Id.; See olso Appendix C, at 10 (groph, illustrating the trojectory of
sensation-seeking behavior, as related to oge, os an upside-down “U” with the peak
at age 19). The scientific evidence, thus, shows the similar characteristics of
inmaturity ond irpulsivity of 18-year-olds ond juveniles under age 18.

The same conclusion can be drown for susceptibility of 18-year-olds to outside
influences and peer pressure, the second charaocteristic of youth identified in
Ropee. Dr. Steinberg testified that the ability to resist peer pressure is still
developing during late adolescence. See Appendix A, ot 20-21. Therefore,
susceptibility to peer pressure is higher in late adolescence thon in adulthood, but
stightly lower thon in middle adolescence. Id. In fact, according to Dr.
Steingberg’s research, up until the age of 24, people exhibit greater risk-taking
and reward-sensitive behavior when in the presence of their peers. Id. at 24-25.
Therefore, again like juveniles under age 18, 18-year-olds aglso experience similar
susceptibility to negative outside influences.

Lastly, on Roper's third choracteristic of youth-- that o Jjuvenile’s
personclity traits are not os fixed-- Dr, Steinberg testified that late-
adolescents, like those under age 18, siwply ore more capoble of chonge thon ore
adults. Id. at 21. Dr. Steinberg expressed absolute confidence in the fact that
development is still occurring in lote adolescence, Id. at 62, and staoted that if he
were to write a previous article thot he hod written entitled "Less Guilty by Reason
of Adolescence: Developmental Inmoturity, Diminished Responsibility, aond the
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Juvenile Death Penclty, 58 Am. Psychol. 1009 (2003),” todoy, with the developments
in scientific knowledge cbout late adolescence, he would say “the same things are
true about people who are younger than 21.” Appendix A, at 22. Dr. Steinberg stoted
that he was "absolutely certoin” when asked whether or not he could state to a
regsoncble degree of scientific certainty that the findings thot underpinned his
conclusions as to the defendants in Greham and Miller, who were under the age of 18,
also applied to an 18-year-old.

Since the Miller Court did not have before it the recent scientific and
sociological research that this Court hos before it, ond only decided the
constitutional question before them with no need to contemplate the question before
this Court, the Miller Court did not oddress, and its holding does not preclude,
this Court from deciding this question. This Court should hold thot mondatory life
without parole sentences for defendonts who were 18 at the time their offenses,
violates the U.S. Const., Am. VIII, and as a consequence, MCL 8§ 750.316, 769.25 &
769.250 are unconstitutional as applied to those who were 18 at the time of their
crime.

ii. Failure to extend Miller to 18-year-olds; and amend MCL §§ 750.316

769.25 aond 769.250 to reflect such extension, violates the Equal
ﬁ:‘ot%:sion Clauses of both Const. 1963, ort. 1, & 2 and U.S. Const.

The Fourteenth Amendrent of the United States Constitution provides that “no
State shall... deny to any person within its jurisdiction the equal protection of
the laws.” U.S. Const. Am. XIV. Where o classification involves a fundamental right,
it is subject to strict scrutiny. Haevey v. Michiggn, 469 Mich. 1, 6-7; Rlyler v.
Dog, 457 U.S. 202 216-217 (1982). When strict scrutiny review is warronted, the
State is required to dewonstrate that its decision is precisely tailored, serve a
compelling governmental interest and, the challenger, thot conflict between the

statute and the Constitution be palpable and free from reasonable doubt.” Evans
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Prods. . Co. v. Ery, 12 NW2d 448, 457 (1943); Plyler, at 216-217; DeRose v. DeRose,
469 Mich. 320, 353 (2003).

Amici Curice ossert that distinguishing between those under the cge of 18, and
over the age of 18, as it relates to affording the former the Eighth Amendment right
to a proportionate punishment when recent scientific and sociological research
establish that they ore similarly situated with the lotter, violates the Fourteenth
Amendrent’s and Const. 1963, ort. 1, § 2’s Equal Protection Clouse. Amici Curice ask
that this Court exercise it’s "power” to use the scientific evidence before them “to
determine the true stote of facts upon which” MCL §§ 750.316, 769.25 ond 769.25a is
bosed. (quoting People v. Singlgir, 387 Mich. 91, 103 (1972) (citing Brown v. Bogrd
of Education, 347 U.S. 483 (1954)). The fundomentol right involved is the Eighth
Arendrent right to proportionate punishment, or stated another way, to not be
cruelly and unusuolly punished.

This Court hos considered scientific evidence before in holding that a statute
violated the stote ond federal constitutions. In Pegple v. Sinclair, this Court held
that MCLA 335.151 in its classification of marijuana os a norcotic violated the
Equal Protection Clauses of both the U.S. Const. Am. XIV and Const. 1963, ort. 1, §
2. Id. at 115. In doing so, this Court comared the properties of morijuana and
other drugs classified as narcotics under MCLA 335.151 et seq. Id. ot 104, 107-108.
In moking this cowparison, the Court acknowledged that the science wosn’t complete,
and in comaring it with scientific knowledge of alcohol’s mind-altering affects to
show that its incomleteness was not dispositive, stated: “Even society’s vast
experience with the mind-cltering effects of alcohol hos not led to complete
scientific knowledge of that drug.” Id. ot 104.

The Court also considered on article which it thought documented well “the
murky otmosphere of ignorance and misinformation which costs it pall over the stote
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and federal legislatures’ original classification of morijuona with the hord
narcotics...” 1d. ot 113 (citing R. Bonnie ond C. Whitebread, II, The Forbidden
Fruit ond the Tree of Knowledge: An Inquiry into the Legal History of American
Morijuana Prohibition, 56 Vo. L. Rev. 971 (1970)). Despite the Court stating that
science regarding marijuona wos incomplete, it stoted: "we do have sufficient
knowledge to categorize drugs according to their relative level of danger to both
the individual ond society.” Id. ot 105. The Court, aofter considerction of the
science and articles, found the statute unconstitutional.

This Court cgoin is presented with on issue thot is similor in moteriol
respects. Unlike the Sincloir Court though, this Court has a for more complete
scientific evidence before it, on the similority of brain development in those under
18 and late adolescents (ages 18-21), that is globally supported, thon the Singlair
Court had concerning marijuonc ond other drugs. The Simcloir Court relied on the
science and articles to seporate morijuona from the “hard drug” classification,
while this Court would rely on the evidence presented to join 18-year-olds to the
juvenile classificotion of those under the oge of 18 as it pertains to mondatory
life without porole sentences. This Court also hos before it several articles in
support of Defendont Manning’s position. See Appendix C, see also When.Does g
Juvenile. Become.-an-Adult?, supro; Young.
85 Forchan L. Rev. 641 (2016). These articles, as R. Bonnie ond C. WhiteBread’s
article did in Sinclair, masterfully document the “murky atmosphere of ignoronce and
misinformotion which casts its poll over the state ond federal legislatures’”
classification of 18-year-olds as fully grown odults to be treated dissimilarly to
defendonts under the oge of 18 os it relates to mondotory life without parole

sentences.

The Eighth Arendrent right ot issue wos onnounced in Miller, supra, and mode
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retrooctive in Moptdomery, supra. As argued supra in Argument II(A)(i), scientific
and sociological research, olong with nationcl consensus, establish that the some
conclusions that led to the rule in Miller, applies to 18-year-olds. There exists no
rotional basis, therefore, to treot juveniles under 18 differently thon 18-year-
olds. The Legisloture has refused to amend MCL §§ 750.316, 769.25 and 769.250 to
protect the Eighth Amendment rights of 18-year-olds, presumably, becouse of
conservative politicol ideologies or concerns about the judicial resources required
to accommodate such omendrents. Many state and federal courts moy also have concerns
obout judiciol economy as it relates to extending Miller’s holding to 18-vear-olds,
but the interest of justice should ocutweigh those concerns.

Given the foct that this Court hos considered o similor evidentiory record in
ruling on a stotute’s constitutionality before, it should extend Miller to 18-year-
olds. This Court should olso hold thot MCL §§ 750.316, 769.25 aond 769.Z25a are
violative of Const. 1963, art. 1, § 2 ond U.S. Const. Am XIV in their seporation of
18-year-olds from those under 18 to preclude 18-year-olds from having “Miller”
hearings to consider their youthful charocteristics before imposing a sentence in
lieu of mondatory life without parole.

B. é’l“t:m ttr(l)is1gc_:urt _grmted leave to determine whether Ml_ll%g should be

O Toscento. (15,20 bosed on the: e Scienclfis. Findings enich 18 within
this Court’s inherent outhority under MCR 7.316(A)(7).

Amici Curice are mindful that this Court elected to consider whether Miller
should be extended exclusively to 18-year-olds, But the some scientific findings
relied upon by Defendant Manning (regarding 18-year-olds) are equally opplicable to
those categorized as late adolescents, oged 18-20. In order to prevent repetitious
pleadings prenised on the same scientific evidence, the some expert, the some
national consensus, the same jurisprudence, and essenticlly the some legol orguments

from a core class of individuals 18-20 years old, this Court should olso consider
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whether the holding in Miller applies with equol force to all late adolescents by
utilizing it’s discretionary powers under MCR 7.316(A)(7).

i. Even though this court did not specifically gront leave to consider
ST (R o e O L shlesert o
scsmens ool et forth iy FR S BSCT O

This is on interesting case with a novel backdrop of favorable national
consensus, relioble scientific findings by o renowned expert, and persuasive
argutents from the anolytical proposition that lote odolescents over 18-- are the
functionol equivalent of mid-odolescents under 18-- with respect to brain
developrent and all the other hallmark characteristics os found in Roper, Grghem,
ond Miller. But because this Court only opted to consider whether Miller should be
extended to an 18-year-old, all other late-adolescents identicolly situoted moy have
to spend the rest of their life in prison if this Court does not extend its
consideration (which would be fundomentally unfair). In situotions as such, this
Court can olways invoke it’s miscellaneous powers and extend the review even though

the specific question was not actually on the table. MCR 7.316(A}(7).

Indeed, the Supreme Court may, at any time, in addition to it’s general powers:

“enter any juq?ment or order that ought to have been entered and enter other
and further orcers ond grant relief as the case moy require.”

MCR 7.316(A}(7). The languoge of MCR 7.316(A)(7) s based upon this Court’s
inherent authority to do what “ought” to be done-- even when it might contradict
other rules. See St.. John v. Nighols, 331 Mich. 148, 159 (1951) (“While this
Court should and does give due regord to its own rules, the promulgation thereof
cannot shackle the powers of this Court to do that which ought to be done if
otherwise within the powers of the court.”) Thus, this miscellaoneous provision
provides this Court with the inherent power to do whot “ought” to be done and in
this case, it should decide whether the holding in Miller should be extended to
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late-adolescents 18-20 vears old.

In sum, even though Defendont Manning hos not requested for a full extension to
0ll late-adolescents, in order to prevent repetitious pleadings thaot would infringe
upon judicial economy, this Court should exercise it's miscellaneous powers ond
extend the consideration to 18-20 year olds.

ii. Miller has direct aopplication to late-adolescents 18-20 vears old.

This Court should stort the inquiry with the fundavental premise from Dr.
Steinberg, where he opined that he is “[albsolutely certain” that the scientific
findings that underpin his conclusions about those under the oge of 18 also apply to
18-20 year olds. Appendix A, at 70-71. Moreover, Steinberg indicated thot “[i)f a
different version of Roper were heord today, knowing what we know now, one could’ve
made the very same arguments about 18, 19, and 20 year olds, that were mode cbout 16
and 17 year olds in Roper.” Appendix B.

The Granan Court concluded that adolescents connot foirly be expected to be
capable of the same level of control over, or responsibility for, their own behavior
as older offenders 21 ond over and should be viewed os having more rehabilitative
potenticl thon odult offenders. Grghgm, 560 U.S. 76. At the very leost, the Groham
Court indicated, “[clriminol procedure lows that fail to take defendont’s
youthfulness into account ot all would be flawed.” Id.

Here, Amicus Curice Travis Scott, hos a vested interest in the Miller extension
to late-odolescents because he was 19 yeors and 45 days old when he comitted first
degree murder on January 1, 1986. Amicus Curice Scott was subsequently sentenced to
LWOP. Pgople v. Scott, COA# 93428 (1988) (LC No. 86-660099). While not necessarily
binding outhority, this Court con consider, as persuosive argument, a cose with
striking similorities involving an Illinois appellate court that set aside a LWOP

20



sentence given to o 19 yeor old because the sentencing court failed to consider
mitigoting foctors outlined in Miller. See People v. House, 72 NE3d 357, 410 I1l Dec
971 (I11 App 2015). In affirming, the higher court found thot o 19 year old
sentenced to LWOP was unconstitutional under the proportionate penalties clouse, and
found that Reper’s division between those over and under 18 years of oge was not a
bright line rule. See People v. House, 2019 I11 110580-B at 54, 64 App (ist). (May
16, 2019). By comparison, House wos 19 yeors and 60 days old. Like House, Amicus
Curige Scott was not entitled to mitigation consideration because he wos mondated by
MCL § 750.316 (late-odolescent or not) to serve a mondatory life sentence.

When carefully considering Dr. Steinberg’s roundly, accepted scientific opinion
ond notional consensus, strongly supports the proposition that lote-odolescents
should be entitled to mitigotion consideration. Steinberg opined that the risk-
toking behavior for adolescence actually peacks ot the age of 19. Appendix A, at 20.
But Steinberg also had no problem indicoting that there wos no difference between
those 18, 19, and 20, as to those 16 and 17, but wos not confident to reach that
conclusion to a reasonable degree of scientific certointy to those 21 years old.
Appendix A, at 70-71. The Supreme Court even recognized "that the quolities that
distinguish juveniles from odults do not disoppear when the individual turns 18
years old.” Roper, 543 U.S, 574,

The Roper Court relied on Thomson v. Oklahomg, 487 U.S. 815 (1988), which held
thot the Eighth Amendment prohibited the execution of o defendont convicted of a
capital offense comitted when the defendant wos younger thon 16 yeors old. Roper,
543 U.S. 570-71. Roper pointed to the Thowvpson Court’s relionce on the significance
of the distinctive charocteristics of juveniles under the age of 16 and stated "We
conclude the same reasoning applies to all juvenile offenders under 18.” Id. This
Court should look to the Roper Court’s reliance on those same choracteristics and
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conclude that scientific developments since then indicate thot the same reasoning
also applies to oll lote-adolescents. See Appendix A, ot 70-71.

If this Court extends Miller to 18-yeor-olds based on the new scientific
evidence, the societal evidence of nationol consensus and the hallmark
characteristics of juveniles that moke them less culpable, then it should olso apply
Miller to all late-adolescents. Extending Miller would not foreclose a court’s
ability to sentence late-adolescents in genercl to LWOP, but would require the
sentencer to take into account how odolescents, including late-adolescents, are
different, and how those differences counsel against irrevocably sentencing them to
a lifetime in prison. See Cruz, at *71, ond Miller, 567 U.S. at 480.

Amicus Curice Scott therefore has an inherent interest in the extension of
Miller and it's application to late-adolescents.

All the reasons Defendant Monning ond Amici Curice Legion, Scott and Byrd
relied on to support the proposition thot Miller should be extended to 18 year olds,
apply with equal force to all late-adolescents.



For the cbovementioned reasons, Amici Curice Legion, Scott and Byrd asks this
Honorable Court to extend the holding in Mjller to 18-yeor-olds, ond exercise its
inherent quthority under MCR 7.316(A)(7) to extend MjlleE to all late-adolescents,
oged 18-20 yeors old. Amici Curioe also asks this Court to hold that MCU §§ 750.316,
769.25 and 769.25a are unconstitutionol as applied to Defendant Manning ond all
other late-adolescents. . '

--------------
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THE COURT: Good afternoon to you. We're here this
afternocon in the matter of Luis Noel Cruz versus the United
States of America. 11CV787. If I can have appearances
please.

MS. COLLINS: Patricia Collins, John Pierpont and
William Nardini for the United States, Your Honor. Also
present in the courtroom in the first few rows is the White
family.

THE COURT: Thank you. Good afternoon to all of
you.

MR. KOCH: Good afternoon, Your Honor. Theodore
Koch for Mr. Cruz who is to my left.

THE COURT: Good afternoon to you, Attorney Koch and
good afternocon to you, Mr. Cruz.

We're here this afternoon for an evidentiary hearing
on a 2255 petition filed by Mr. Cruz. My understanding is
we're ready to proceed to take the evidence, Attorney Koch.

MR. KOCH: Yes, Your Honor. We're ready.

THE COURT: If you would call your first witness.

MR. KOCH: Professor Laurence Steinberg.

THE COURT: Professor Steinberg, if you would come
up to the witness stand. And when you arrive, I ask that you
remain standing so the clerk may administer an oath to you.

LAURENCE STEINBERG

Having been called as a witness, was first duly
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sworn and testified on his/her cath as follows:

THE CLERK: State your name for the record and spell
your last name.

THE WITNESS: Laurence Steinberg, Steinberg,
Philadelphia, Pennsylvania.

THE COURT: You may be seated, Professor. Good
afternoon to you and whenever you are ready, Attorney Koch,
you may begin.

MR. KOCH: Thank you, Your Honor.

DIRECT EXAMINATION
BY MR. KOCH:

Q. Good afternoon, Professor Steinberg.

A. Good afternoon.

Q. Can you tell the Court what's your present position?

A. I'm a professor of psychology at Temple University
in Philadelphia.

Q. Can you describe your educational background
starting with college?

A. Yes, I graduated from Vassar College with a
bachelors degree in psychology in 1974. I received my PhD in
developmental psychology from Cornell in 1977.

Q. What previous professional positions have you held
before being at Temple?

A. I came to Temple in 1988. Prior to that, I was on

the faculty of the University of Wisconsin Madison and prior
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to that, I was on faculty of the University of California
Irvine.

Q. Can you summarize your publication credits starting
with the books that you published?

A. I've authored approximately 15 books, edited a
couple of other books. I have published 400 or so research
articles, about 250 of those in peer review journals.

Q. And scholarly articles are based on what research?

Whose research?

A. My research.
Q. Are you on any editorial boards?
A. Yes.

Currently on three editorial boards. One for a

Journal of Psychology and Law, one for a Journal of

Neuroscience and one for a Journal of Psychology and Public

Policy.
THE COURT: Could I interupt you for a moment.
{Discussion Off the Record.)
Q. Professor Steinberg, what are your professional
memberships?
A. I'm currently a member of the Association for

Psychological Science, the Society for Research on

Adolescence and the Society for Research on Child

Development.

Q. What major honors have you received?
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A, I have received honors from the American
Psychological Association for contributions to the discipline
of psychology and are for contributions to public policy. I
have received lifetime achievement awards from the Society of
Research on Adolescence and Society for Adolescent Medicine.
I have been elected as a fellow to the American Academy of
Arts and Science and I was the first recipient of the

research prize given by a very large Swiss foundation several

years ago.
Q. Have you previously testified as an expert?
A. Yes, I have.
Q. Where?
A. I testified in state court in Kentucky, in state

court in Delaware, in federal court in Southern District of
New York, in state court in Pennsylvania, and before a Parocle
Board in Arkansas.

Q. Have you ever been involved in the crafting of any
amicus briefs to the United States Supreme Court?

A, Yes. In the cases of Roper versus Simmons and
Graham versus Florida and Miller versus Alabama, I was the
lead scientist for the American Psychological Association in
drafting the amicus briefs filed with the court.

My responsibility there was to make suxe that the
science of adolescent development was accurately represented

in the briefs filed by association.
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0. What would you say is your specific area of
expertise?
A. Adolescence.

MR. KOCH: Your Honor, I ask that the court qualify
Professor Steinberg as an expert of adolescence.

THE COURT: I don't have any question about it. I
don't do that under the rules. I ask you to ask your
guestions. If there is an objection to a particular
question, the Government thinks he's not qualified to answer
it, I'm sure that I will heard that objection. Otherwise I'm
assuming it won't be an issue.

Q. Thank you. Just from the start, Professor
Steinberg, can you give us your working definition for our
present purposes of adolescence?

A. I think of adolescence as the period spanning ages
10 to up until 21.

0. What are some of the hallmark behavioral
characteristics of adolescent as you defined them, as

compared to the adults?

A, Compared to adults, adolescents are more impulsive.
They are more prone to engage in risky and reckless behavior.
They are more driven by reward relative to adults and less so
by punishment. They are more oriented toward the present and
less oriented toward the future and they are susceptible to

the influence of other people.
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Q. Does the brain develop during adolescents?

A. Yes, the brain continues to develop during this
period of adolescence.

Q. For the purpose of this entire hearing, you're
defining adolescence as age 10 up to and including age 207?

a. Yes.

Qs Is the brain composed of various regions?

A. Yes. The brain is composed of various regions. As
scientists, we would be more likely to describe the brain as
composed of various systems because many brain systems
include multiple brain regions.

Q. Are certain regions or systems of the brain,

particularly significant during adolescence?

A. Yes.
Q. Which ones?
A. There's a brain system that we refer to as the

cognitive control system. It is responsible for
self-regulation as well as advanced thinking abilities. That
includes mainly the prefrontal cortex of the brain and its
connections to other brain areas.

There's a second system that's important during
adolescence that's referred to as the limbic system. It is a
deep structure of the brain. It is important in how we
process emotions and process social information and

experience reward and punishment.
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o I apologize if you already did this. Can you just
describe the prefrontal cortex and its function?

A, The prefrontal cortex is the area of the brain
that's located directly behind the forehead. 1It's mainly
responsible for advanced thinking abilities like logical
reasoning and planning ahead, but it's also responsible for
what psychologists refer to as self-reqgulation, the ability
to control our behavior and our thoughts and our emotions.

Q. How did the limbic system and prefrontal cortex
interact?

A. We might think of the limbic system as kind of the
emoticnal center of the brain and the prefrontal cortex as
the logical, rational center of the brain. Both systems are
active all the time. They can communicate with each other.
Although they don't communicate as well with each other
during adolescence as they do during adulthood, but in a
sitvation that one is making a decision and let‘s say the
situation is an emotional arousing one, the limbic system
will be responsible for the emotional arousal and the
prefrontal cortex will be responsible for the

self-requlation.

One way to think is the limbic system sometime

serves as an accelerator and the prefrontal cortex serves as

the brakes.

(6} How is this interaction between these two systems
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particularly significant during adolescence?

A, Well, at the beginning of adolescence until age 17
or 18 or so, the limbic system becomes increasingly easily
aroused. We know that that happens primarily because of the
impact of puberty on the brain and the prefrontal cortex
develops very gradually over time so during middle and late
adolescence, you have what we call a maturational imbalance
between the systems because the limbic system is very easily
aroused, but the prefrontal cortex, the cognitive control
system is still immature, so very often arousal of the limbic
system can overwhelm what the cognitive control system is

capable of doing.

Q. Can you give us a definition of cognition please?

A. Cognition is a word that we use to refer to
thinking.

Q. Have you heard of the term hot cognition versus cold
cognition?

a. Yes, I have.

Q. Can you describe to us the differences between those

two please?

A, When we're making decisions about things, sometimes
we make them under situations that are very arousing, maybe
we're angry or we're enthusiastic or we're with other people
who arouse our emotions, and we refer to that situation as

the thinking in that situation as hot cognition. That can be
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contrasted with situations which are very calm when we're by
ourselves., When we're not emotionally aroused and we refer
to that as cold cognitioen. To give you an example, if
somebody in a research study of mine is filling out a
questionnaire, let's say I put that person in a room by
herself. There's nothing to make her emotionally aroused
either positively or negatively and the situation is calm and
neutral, she would be using cold cognition when she
completed that questionnaire. If I took the same person and
administered the same questionnaire to her after making her
afraid or after making her angry or surrounding her with a
group of other people who are urging her te do something or
to not do something, filling out that questionnaire under
that circumstance would be considered an example of hot
cognition.

Q. How is the difference between hot cognition and cold
cognition salient to adolescence?

A. Cold cognition relies mainly on basic thinking
abilities that are in place and are mature by the time we're
16 or so. Hot cognhition relies both on those abilities but
also on our capacity to regulate and control our emotions.

We have all had the experience of trying to make a
decision when we're upset. We know that our
decision-making abilities under that circumstance are not as

good as they are when we're making the same decision when
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we're calm, and we know that the capacities necessary for
good decision-making in hot situations or hot cognition are
still immature during adolescence and aren't fully mature

until the early or to the midtwenties.

Q. Are there different phases of development within
adolescence?
A. The scientists who study adolescence would oiten

divide the period into three phases: early adolescence, let's
say approximately from 10 to 13, middle adolescence,
approximately 14 to 17, and late adolescence, approximately
18 to 21.

Q. Just kasically what are the different
characteristics of each of those three phases of development
within adolescence?

MR. PIERPONT: The Government is not going to

object at this point. Can I have a moment with counsel

please?
THE COURT: Sure.
MR. PIERPONT: Thank you, Your Honor.
THE COURT: Do you want the gquestion read?
{(Question read by the Court.)
A. Well, there are many differences between the early,

middle and late phases but I assume that you would like me to
connect this to what we were discussing about hot and cold

cognition. During early adolescence both types of thinking
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are still immature. Early adolescence compared to adults are
not as good in cold cognitive abilities and they are not as
good in hot cognitive abilities.

During middle adolescence, there are very few
differences between adolescence and adults in their cold
cognitive abilities, but they are still immature with respect
to their hot cognitive abilities. That is also true during
late adolescence. They are a little bit better. They still
are not as good as adults are in the area of hot cognition,
but they certainly would be comparable to adults in the area
of cold cognition.

Q. Do you have an opinion as to when psychological and
neurobiological maturity is attained?

A. The answer to that question is complicated because
different parts of the brain mature along different time
tables. And therefore, the psychological abilities that
those parts of the brain govern maturs along different time
tables. If what you mean by vour gquestion is when is
everything completed in all systems of brain both with
respect to psychological functioning as well as brain
development, I think the concessions would be that this is
not the case until people are maybe 22 or 23 years old.

Q. What's the basis of your opinion?

A. There have been studies, my own as well those of

other scientists, that have administered psychological tests
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to people in this age range and have asked at what point do
these abilities that are being measured stop improving.

There are brain studies that use brain imaging to look at
changes in the brain's anatomy and changes in the way the
brain functions that also have been done with people of
different ages and they have also asked at what point do we
no longer see major changes in the anatomy of the brain or in
the way that the brain functions.

Q. T want to turn now to the specific
characteristics of the late adolescence or what you have said
is 18, 19, and 20-year-olds. 18, 19, and 20-year-olds just
to be clear, do they fall within your definition of
adolescence?

A. Yes.

Q. Can you just backing up describe the history of
research on adolescent brain development specifically as it
relates ultimately to late adolescence?

A, Sure. Until the 1990s, it was assumed that the
brain was fully developed by the time we were 10 or
1l-years-old. That's because the brain reaches its adult
size by that age. So if you measured the volumes of the
brain, you wouldn't see big differences after that age in
terms of its growth. It wasn't until the advent of brain
imaging technology like MRI technology that scientists were

able to look inside the living brain. Obviously it was




10
11
12
13
14

15

20
21
22
23
24

25

i4

possible to do an autopsy, cut open the brain and look at it.
When you do that, you can't see how the brain functions. You
can only look at the anatomy of the brain. It wasn’'t until
there was FMRI and brain imaging that scientists could look
at the living brain and see what's going on inside when it
was at work. Studies that began to be done during the late
1990s illustrated that the brain was continuing to change
during adolescence in ways that weren't visible by looking at
the exterior of the brain. This was not known. And the
first published studies of how the brain was changing during
adolescence didn't really appear until about the year 2000 so
relatively recently in terms of the history of science,
history of the study of development.

During the period, let's say from 2000 into the
middle or latter part of the decade, most of the research on
adolescence brain development focused on people who were 18
and younger. There was to my knowledge virtually no research
that went past that age and that looked at brain development
during late adolescence or young adulthood.

People began to do research on that period of time
toward the end of that decade and as we moved into 2010 and
beyond, there began to accumulate some research on
development in the brain beyond age 18, so we didn't know a
great deal about brain development during late adolescence

until much more recently.
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Q. Okay. I would like to show you what I have
previously marked as Petitioner's Exhibit for Identification

OCne. I have shared this with the Government. May I

approach, Your Honor?

THE COURT: You may.

s That's an article titled "Young Adulthood as a
Transitional Legal Category: Science, Social Change and
Justice Policy" by yourself. Just briefly can you tell us
what's the central point of that article?

A, The central point of that article is that recent
discoveries in psychological science and in brain science as
well as changes in society, should ask us to rethink how we
view people in the late adolescence period and even to the
young adult period in terms of their treatment under the law
because a lot of the --

MR. PIERPONT: Your Honor, the Government is going
to object to the answer at this point. We understand that
Professor Steinberqg is here to talk about brain sciences, but
to the extent we start to get to policy and how people should
be treated under the law, that goes a little further upfield
of what the Government expected testimony to be about here
today.

THE COURT: I will let the answer stand to the point

of the objection. I understand it is summarizing the point

of an article. I think the Government's objection has some
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legs in the sense that he isn't here to tell us about what
the policy of the law should be. He's here to tell us what
might be a basis for law makers or courts to change.

Q. Let me ask you this: Does that article reliably
present the scientific knowledge as regards to late
adolescence as of the present moment?

A. Yes. And that was the part of the article that I
was responsible for writing.

87 Okay. I would like to offer that as an exhibit at
this time, Your Honor.

MR. PIERPONT: Your Honor, the Government -- I have
spoken to Attorney Koch about this. The Government is not
going to object again to the extent that it is being offered
for the extent of what the current science is. If there was
a jury here, we might have some concerns about the policy
decisions, but with the understanding that the reason and
limited reason it is being offered, the Government does not
have an objection.

THE COURT: Do I fairly understand, Professor, that
if I read this article, I will be informed to the extent that
you understand it, the extent of scientific knowledge studies
that have been undertaken, et cetera, in the area of late
adolescence up to the time the article was written?

THE WITNESS: Yes, Your Honor.

THE COURT: Then on that basis, I will accept it.
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MR. KOCH: Thank you, Your Honor.
THE COURT: Exhibit 1 is a full exhibit, Diahann.
MR. PIERPONT: Thank you.

BY MR. KOCH:

Q. Now I'm going to show you what's previously been
marked for identification as Exhibit 2 which is an article
entitle "When does a juvenile become an adult? Implications
of law and policy.™ If I may approach, Your Honor.

THE COURT: You may.

Q. Do you recognize that article?
A. Yes, 1 do.
Q. I will cut right to the main gquestion. Doss that

article, like the ZIfirst one, reliably present the scientific
knowledge as to late adolescence as of the present moment?
A Yes, it does.

MR. KOCH: I would offer that, Your Honor, for the
same purposes of the previous article.

MR. PIERPONT: Again, Your Honor, subject to the same
discussion that I had previously with the Court to the extent
there's science in here, there's no objection. The
Government does think to the extent there’s policy
discussions and things along those lines, it is beyond what
we're here to do today.

THE COURT: 1Is your offer -- do you have any

objection to how the Government frames their lack of




10

11

13

14

15

16

17

18

19

20

21

22

23

24

25

18

objection to the purpose of the article?

MR. KOCH: No, Your Honeor. That's in accordance
with our agreement.

THE COURT: For example, there's a summary at the
beginning of this article, it says at the end in this
article, we summarized recent behavioral and neurological
findings on cognitive capacity in young adults. That's what
you are offering it for as opposed to and highlight several
ways which they bear on legal policies. ‘That's the thrust of
your offer is the s=cond part?

MR. KOCH: Correct.

THE COURT: That's fine then. Exhibit 2 is received
as a full exhibit with that understanding.

BY MR. KOCH:

Q. About those articles, is there any questicn or
debate in the scientific community about the findings in
these articles?

A. No.

THE COURT: May I inquire as to where they were
published. Before you add to your answer, could you tell me.
One is Fordham Law Review.

THE WITNESS: I believe the other is Temple Law
Review.

THE COURT: Thank you.

A. Well, in accord with the back and forth questioning,
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I will limit my answer to your question with respect to the
scientific findings that are discussed in the article rather
than the policy implications, but there's broad consensus
among scientists with respect to the scientific information
that's contained in sach of these articles.

2 Thanlk you. Are there ways in which the brains and
behavior of 18 to 20-year-olds are similar to adults?

A. Yes.

Q. Can vou describe some of those similarities with
adulls?

a. As we were discussing earlier, with respect to
behaviors that we might think of as cold cognitive driven so
things like logical reasoning or the ability to solve
problems under neutral nonarousing situaticns, pecople that
age period perform just as well as adults do.

Q. Are there any ways in which the brain's behavior of
18 to 20-year-olds are more similar to younger adolescence
than they were to adults?

A. There is still immaturity in certain brain systems
in the behaviors that those brain systems govern, so during
this age period, late adolescence relative to adults, still
show problems with impulss control and self-regulation and
heightened sensation seeking which would make them in those
respects more similar to somewhat younger people than to

older people.
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Q. Thank you. I want to go down a few characteristics
of adolescence and ask you for each one of these whether late
adolescence are more similar to younger adolescence or to
adults. In terms of risk-taking, when does risk-taking peak
on average?

A. Well, it depends on the specific type of risk-taking
that you are talking about, but in general, people in the
late adolescent years are more likely to take risks than
people who are adults and more likely to take risks than
young adolescents ars to, so if you were to -- 1f you were to
draw a graph showing the prevalence of risk-taking by age, it
would look like an upside down U. The peak would be
somewhere, vou know, around 17, 18, 19, approximately that
age range. That's when most type of risky behavicr are at
their height.

Q. What about impulsivily?

A. Impulsivity is still developing during the late
adolescent years. 1I'm sorry. Correct that. Impulse control
is still developing during the late adolescent years, so if
you were to draw a graph of that, you would see a straight

upward trending line that goes from age 10 to age 25 or so.

Q. How about susceptibility to the influencs of one's
peers?
A Susceptibility to peers is higher during late

adolescence than it is in adulthood. It is slightly lower
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than it is during middle adolescence, but it is -- but the
ability to resist peer pressure is developing during the late
adolescent years.

Q. What about the capacity for change?

A. We think that people are more amenable to change
when they're younger than when they're older. We think that
people are still capable of change —-- are more capable of
change when they're in their late adolescent years than when
they're adults. That would be supported by personality
research that shows that more changes are taking place during
that time than if you were looking at people who were in
their late 20s, 30s or 40s.

0. With regards to reward-seeking behavior, is the
prefrontal cortex everything in terms of regqulating that when
it comes to rewards?

a. No. Because reward-seeking is a combination of an
urge to go after a reward and the ability to put the reins on
that urge. So in order to understand reward-seeking at a
given age, you have to ask both about how the prefrontal
cortex is functioning, but also about the arousal of the
limbic system that might lead to reward-seeking.

I think I said before, but it is worth repeating,
that the metaphor that I and other scientists use to describe
this is having the accelerator pressed down without a good

braking system in place. That would be true of mid
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adolescence as well as late adolescence.

58 In 2003, you co-wrote an article called "Less Guilty
By Reason of Adolescence, correct?

A, Correct.

Q. Just tell us in terms of the psychology and not in
terms of the policy, what was the central point of that

article?

A. The central point of the article that adolescents
compared to adults are more impetuous. They are more
susceptible to peer pressure and their personalities are less

fully formed.

Q. How has the research changed since you wrote that
article?
a. I think that the conclusions are still the same

today as they were then.

Qi If you were writing that article today, what age
range would you apply it to?

a. I think I would apply it to the whole adolescent
period. At that time, we wrote that article because of
interest and debate at that point about the juvenile death
penalty. The focus of the article was about people younger
than 18. If we were writing it today, I think we would say
that the same things are true about people who are younger

than 21,

Q: Is there any gqguestion today among the scientific
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community that late adolescence as a group possessed the same
hallmarks traits of youth that you ascribed to middle
adolescence in 20037

A. They possess many of the same traits.

Q. I want to turn now. This would be the last section.
A few questions about the various features of 18 to

20-year-olds.

Are there specific characteristics of this group
that emerge when they are in unsupervised groups of their
peers?

MR. PIERPONT: A little bit of feedback. I missed
the middle part of that question.

A, Your Honor, I'm wearing hearing aids. I wonder if
the microphones in those hearing aids are giving some
feedback.

THE COURT: It is not you. You are fine. It is
Attorney Koch keeps getting a buzz.

MR. KOCH: I have been hearing that the whole time.

I could turn microphone off and yell.

THE COURT: No, you will hear it and I will hear it.
He might hear it. Nobody behind you would hear it. That's
not a good outcome.

MR. KOCH: This sounds better to me.

THE COURT: I think that's fine. You better put the

question again.
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BY MR. KOCH:

Q. Are there specific characteristics of 18 to
20-year-olds that emerge when they were in unsupervised
groups of their peers?

A. Yes.

Q. What are they?

A. In general, when people that age are with their
peers and where there are no adults present, it makes them
even more inclined to take risks, and it makes them even more
reward-seeking than when they are by themselves. This
actually is one of the main focuses of the research that my
team at Temple University has been doing for the last 15
years.

Q. Tell me about what kind of studies have you been
doing on that?

A. Well, in a series of studies, we invite research
participants to come to our lab. We invite them to come with
one or two friends, then we randomly assign the people in the
study to take a test battery either by themselves or with
their friends watching them. In some of the experiments, the
friends are in the room with them. In some of the
experiments, the friends are in an adjacent room, but they
can watch the subject's performance on a monitor.

In some of the studies, the person we're testing is

inside a brain imaging machine. The friends would be alsc in
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an adjacent room watching the subject's performance on a
monitor. And we administer a series of different kinds of
tests, some risk-taking tests, some reward-sensitivity tests,
some cognitive-control tests, then we compare how people
respond when they're alone versus how they respond when
they're in the presence of their peers.

We have done this with people of different ages,
then we can ask is the effect of being around your peers
different, if you are an adolescent than if you are an adult.
What we have found, as I said before, is that when people are
in the presence of their peers, up until about age 24 or so,
we get this peer effect where it increases their risk-taking
and reward-sensitivity, and we don't see that effect after
age 24 where adults perform the same way when they are by
themselves as when they are in a group.

Qu Have you ever used the term "the social brain"?
a. I have,
Q. What does that mean?

MR. PIERPONT: Your Honor, may I have one more
moment with Attorney Koch?

Thank you, Your Honor.

Q. What does the social brain mean?
A. The social brain is a term that is used to refer to
a brain system that is important for how we perceive other

people and how we judge their opinions of us as well as
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their -- as well as their emotions and their facial

expressions and so on.

Q. Are adolescents particularly -- are late adolescents

particularly concerned with their social status?

A, Yes.
Q. How so0?
a. Well, the social brain becomes more active during

adolescence, then it becomes less active as we mature into
adulthood. What that does is it makes adolescents, including
late adolescents more sensitive to their standing in a social
group, more sensitive to the impressions that they make on
other people, more sensitive to the opinions that other
people have of them, and therefore, we think that explains
why compared to adults, adolescents are more likely to change
their behavior when they are with other -- when they are with
their peers. Whereas adults are more consistent when they
are alone and when they are with their peers.

Q. Is an immature, late adolescent different from an
immature adult?

A, Maybe in the following way. As I said before, we
think that the brain has matured by the time people are 22 or
23-years-old. What that means is that somebody who is
younger than that who is immature still might become more
mature over time. Whereas somebody who is immature who is 30

let's say is probably never going to be very mature because
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the parts of the brain that are still -- that regulate these
kinds of behaviors are done. They are done developing. So
of course, with somebody who is younger, you don’'t know what
the future is going to hold. We do believe that the vast
majority of people that show immaturity during adolescence
grow up to be mature adults, but we know that there are some

immature adults so obviously not all of them do.

Q. Do late adeolescents know right from wrong?
A. Sure.
Q. So how is it consistent to know right from wrong yet

be less responsible by reason of adolescence?

A, Well, by asking about being less responsible, I want
to restrict my answer to less responsible psychologically and
make sure I'm not talking about less responsible legally so
we don't get into areas that are beyond my expertise. By

less responsible, I mean less able to control their own

behavior.

Q. Is it possible, using the MRI studies that you
mentioned earlier, to conclude that any given adolescent has
attained psychological and neurobiological maturity?

A, No.

Q. Why not?

A. We don't have the precision that would be necessary

to do that and we don't —— I'm not even sure we would know

exactly what to look for.
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Most of the MRI studies that are done talk about
averages of people of different ages. It is not yet -- we
can do a brain scan of somebody and we can say whether he has
& tumor or whether he has a lesion in his brain, but we can't
look at an individual brain and say is this more like an
adolescent brain or more like an adult brain. We're just not
there yet.

Q. I think you mentioned earlier that adolescents are
more sensitive to rewards and less sentence to penalties,
correct?

A, Correct.

Q. Is the harshness of a penalty likely to impact on
the decision-making of a late adolescent who is making
decisions in the decision-making of hot cognition?

MR. PIERPONT: The Government objects. We're talking
about the harshness of penalties. We seem to be getting
astray of the scientific underpinnings that Dr. Steinberg is
to testify about today.

THE COURT: If he can't answer it, he can tell me
that. If he can, I think it is not impermissible in the
context of his prior testimony because he talked about hot
cognition, making decisions, being more reward focused than
risk focused and pepalty to me is a risk, so if you can
answer the question in that context and just in the sense of

greater risk meaning greater penalty without a particular
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penalty.

If you want to put a further question as to a
particular penalty, you can do that later. If you can get me
this far with that answer, sir. If you can't answer it, then
maybe the objection is well taken, but I will let you answer.

A. I can answer and I understand the distinction that
you are drawing. I think that whenever we're making a
decision that has some risk involved, we're always weighing
the cost and benefits of different courses of action. To the
extent that a potential penalty or a punishment for doing
something is salient, we're less likely to take the risk
because we get worried that we're going to be punished.

But under conditions of emotional arousal when hot
cognition is operating, adolescents are less likely to pay
attention to the downside of a risky decision, and they're
more focused on the rewards of it, so it means that the
prospect of being punished for something and I mean
punishment not in a legal sense, like getting a shock in a
psychological experiment, the prospect of being punished for
something is less salient to an adolescent than it is to an
adult.

In psychological research on deterrence, that
evidence has been used to argue that this is why kids are
less likely to be deterred by the knowledge that something

bad can happen to them because they are not paying attention
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to it the way they would pay attention to it under the
condition of cold cognition.

Qs You mentioned that the research on this really got
going in the nineties. 1Is there anything indicating that
adolescent brains in the 90s or 80s would be any different

than adolescent brains today?

A. No.

Q. Has your research been replicated in other parts of
the world?

A, Yes.

Q. Let me ask more specifically. Are adolescents in

other countries and cultures falling into these same research
findings that you have had?

A. Well, we recently completed a study of 5,000 people
mail in 11 countries, countries that were very different from
each other. Some in Europe, some in Africa, some in Asia,
some in the Middle East and some in North and South
America.

We looked at the two age patterns that I talked
about before, this upside down U for reward-seeking,
sensation-seeking and we found the same upside down U in
other parts of the world as we have found in American
samples.

We also looked at this gradual increase in

self-control that I described before, and we also found that
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in other parts of the world as we have in American samples
with the improvements in self-control going on until people
were in their midtwenties.

Q. That upside down U, I believe you had mentioned that
in the risk-taking context?

A. Yes.

D Age 17 to 197

A. Yes.

MR. KOCH: I have nothing further, Your Honor.

THE COURT: Thank you. For the Government please on
cross—-examination,

MR. PIERPONT: Your Honor, it is my intention to go
through at least one of the exhibits that Attorney Koch
introduced so I brought this laptop. I will also point out I
have a couple other documents from which I plan to read. I
don't intend to introduce them as exhibits. To the extent it
would be helpful to the Court to take a look and Attorney
Koch to take a look, maybe we can use the Sanction system and
publish them on the screen for the Court and Attorney Koch.

THE COURT: That's fine.

CROSS-EXAMINATION
BY MR. PIERPONT:
Q. Professor Steinberg, good afternoon.
A, Good afternoon.

Q. I would like to talk a little bit maybe just to
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clarify about the breakdown of age definitions between
adolescents and young adults, just to make sure we're on the
same page.

To be clear, I know there's been a little bit of
question about this, when you say adolescence here today, you
are defining it as the age from 10 to 20. That's inclusive
all the way up to somebody who is about to turn 21. 1Is that
fair so say?

A. Yes.

Q. As you testified previously, it could be further
subdivided young adolescence or early adolescence is 10 to
14, is that right?

A, I said 10 to 13.

Q. 10 to 13 Middle adolescence maybe 13 to 17 area, is
that fair to say?

A. 14 to 17.

Q. Late adolescence being this 18 to 20 range that
we're talking about today?

A, Right.

D These boundaries have been fairly consistent for the
last five years, is that fair to say?

A, Yes, with the caveat that they are just labels and
just as, you know, here, you might say 10 to 14 and I might
say 10 to 13. There's nothing -- these are labels that

scientists use, but if I was speaking to other pecple who
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study adolescent development, I think they would use similar
labels and similar cut points.

Q. Put differently, five years ago people weren't
saying middle adolescence was a 13-year-old or 12-year-old?

A. Not as far as I know.

Q. Those categories generally have been consistent for
the last five years?

A. Yeah.

Q. There's some overlap between what's referred to in
the literature as late adolescence and young adult as well,
i3 that fair to say?

A. It's a term of logical overlap. Some people might
use young adult to refer to people who are, you know, 18 to
24 or something like that. Other people might use it only to
refer to people who are 21 to 24.

Q. And in some of your own work, you have looked at
young adulthood and even talked about it in the context of 18
to 21 that being the category. Is that fair to say?

A. I'm not sure. I have a textbook on adolescence and
I use the age ranges that I spoke about earlier in that. I
am not sure what you are referring to.

Q. Let me bring up Defendant's Exhibit 1 then and this
is a full exhibit that was just introduced. This is the
"Young Adulthood as a Transitional Legal Category: Science,

Social Change and Justice Policy article.
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THE COURT: That's Petitioner's 2.
MR. PIERPONT: I'm sorry. That's right.
Q. Doctor, you should be able to see it on the screen
in front of you as well,
THE COURT: You have to enlarge that.
A. I have a copy of that in front of me.
THE COURT: I do, too, but he's going to direct you
to particular pages, Professor. He's at 645,
A, When you enlarge it, I can read it fine.
s I will take you to page 645, as the Court said. Do
you prefer Professor or Doctor?
A. Either.
Q. If you go to page 645, there's some discussion in
this article. This is an article that you co-authored, is
that right?

A, Yes,

Q. I will direct you to one sentence there that's
highlighted. It says "Although 18 to 2l-year-olds are in
some ways similar to individuals in their midtwenties, in
other ways, young adults are more like adolescents in their
behavior."

Fair to say that that sort of suggests that by young
adults, at least in this article, you are talking about 18 to
21-year-olds?

A, Yes. And that's because the two other authors of
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this article are law professors and this article stemmed from
questioning the boundary that the law draws and the law draws
the boundary at 18 and so in legal parlance, it would be
appropriate to refer to those people as young adults.

Q. I don't want to go too far down there, but for the
purposes of this article, when you are saying young adults,
yéu mean young adults from the ages of 18 to 21 as opposed to
something earlier than that or something later than that age
range?

A. I believe so, yes.

Q. I would like to talk a little about this idea of
late maturation in the brain in areas affecting judgment and
decision-making. You testified about that on direct not that
long age. Do you remember that?

A. Yes, 1 do.

Q. And we heard you testify that part of the brain such
as the prefrontal cortex, that's sort of responsible for some
of the controlling of the impulses and sort of the CEO, the
decision-maker of the brain. You testified along those
lines?

A, Yes.

Qs And that the limbic system is the emotional reaction
part of the brain that the cortex helps control and rein in.
Is that fair to say?

A. Roughly.
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Q. You were, as you testified, the lead scientific
consultant for the American Psychological Association amicus
brief in Miller, right?

A. Yes.

Q. As you I think testified on direct, you consulted on
the science that was presented to the Supreme Court in that
brief. Is that fair to say?

A. Yes.

Q. It was your job to make sure the science was
accurate, is that right?

A. Yes.,

Q. Were you familiar as well with other scientific
briefs submitted to the court in that context?

A. In Miller? I don't recall. It was sometime ago.

Q. How about a brief by J. Lawrence Aber?

A. Aber, yes. I don't remember the contents of it, but
I know that he was a co-author of another brief.

MR. PIERPONT: Your Honor, I'm going to pull up that
brief. That's for the convenience of Attorney Koch and the
Court. I don't plan on introducing it as an exhibit.

THE COURT: What will it be marked for I.D.?

MR. PIERPONT: Government's 1 for identification
purposes. I don't know, Your Honor, if you want to take it
down from the screen up there or.

THE COURT: I'm sorry.
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MR. PIERPONT: I don't know if you would like to take
it down from the screen up there.

THE COURT: Why?

MR. PIERPONT? As it stands right now, if I were to
pull it out, it would be going to the entire courtroom and
the witness.

THE COURT: It is a public document unless you don't
want me to look at it.

MR. PIERPONT: No, Your Honor. 1I'm just pointing it
out to you.

THE COURT: Yup, go ahead.

0. So in the APA brief on which you were the lead
scientific consultant, the brief stated, it is now and I'm
quoting. "It is now well established that the brain
continues to develop throughout adolescence and young
adulthood in precisely the areas and systems that are

regarded as most involved in impulse control, planning and

self-regulation." You see where it says that, right?
A, I do.
0. That is similar to the testimony that you have given

here today?
A. Yes, it is.
o As the lead scientific consultant, you believed it

was accurate at the time that it was in this brief as well,

right?
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A. Yes.

Q. Excuse me for one moment. I'm going to go to the
thirteenth page of Government's Exhibit 1. I'm going to
direct you to the bottom of the thirteenth page of
Government's Exhibit 1 for identification purposes.

It reads, "Well into late adolescence, there's an
increase in connections not only among cortical areas, but
between cortical and subcortical regions that are especially
important for emotion regulation." Are we talking there
about in part the prefrontal cortex and the limbic system
that you had spoken about previously?

a. Precisely.

Q: It continues to read "As the brain matures, that
self-regulation is facilitated by the increase connectivity
between regions important in the process of emotional and
social information and reducing important in cognitive
control processes." Do you see that?

A. Yes, I do.

0 That's expanding further upon the idea that as the
interconnectivity between the frontal cortex and the limbic
system as that develops, an individual gains greater control

in order to check their emotional reactions; is that right?

A. Yes.

Qi It continues to say, "This developmental pattern is

consistent with adults' superior ability to make mature
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judgments about risk and reward and to exercise cognitive
control over their emotional impulses especially in
circumstances that adolescents would react to as socially
charged."

So there we're talking a little bit about
adolescence maybe in the hot cognitive state and the contrast
between somebody who is in their late adolescence as opposed
to an adult, right?

A, I believe so. I don't know the exact context of
this, but that's how I read it.

Q. Let me go back one page and just bring you to the
~--give you the context to bring you to the beginning of the
particular paragraph. It says well into late adolescence
there, right?

A. Yes. But I don’'t know. This is not a paper that I
wrote. I don't know what these authors are using as their
definition of well into late adolescence,

O You were the scientific consultant on this brief,

though, right?

A, Is this our paper or is this the Aber paper?

Q. I'm sorry. This is the American Psycholégical
Association.

A. Yes.

Q. late adolescence there you understand that to be

talking about the context of 18 and colder. Is that fair to
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say?

A. Yes. I believe so. We're talking about a brief
that was written -- which brief is this, by the way?

Q. This is the American Psychological Association.

A. For which case?

Q. For Miller.

A. So this is a brief that is now seven years old.

Q. Maybe five years old.

a. Five years old. Miller was decided in 2012 but
yup.

Q. So somewhere between five and seven years old this

brief was?

a. Right.

Q= To be clear maybe we'll go to the fourteenth page of
what's been previously marked as Government's Exhibit 1 and

in this brief, middle adolescence is defined as roughly 14 to

17, right?
A. Yes.
Q. Elsewhere where it talks about late adolescence,

fair to concluded that we're talking about people who are
older than 17. 1Is that fair?

A. Correct.

Qs Going back to the fourteenth page of what's been
previously marked Govermment's Exhibit 1, there's a sentence

that reads "Studies have shown that the prefrontal cortex is
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among the last areas in the brain to mature fully." Do you
see that, right?

A. I do.

Q. That's consistent with your testimony here today
about the prefrontal cortex developing much later -—-
withdrawn. Let me make sure I get it right.

That's consistent with your testimony earlier today
that prefrontal cortex development continues into an
individual's 20s. Is that fair to say?

A, Yes. Yes, if you include the connections between

the prefrontal cortex and other brain regions.

Q. For instance, including the limbic system, right?

A, Yes,.

Q. So I'm going to alsc bring up -- Your Honor,
let's ~- I'm going to bring up another exhibit that we can

call Government Exhibit 2 for identification purposes. This
is the Aber brief. I will take you to two things there.
THE COURT: Aber?
MR. PIERPONT: Aber, A-b-e-r.
0. This was a brief submitted to Miller, right?
Submitted in Miller.
A. That's what it says here.
Q. So let's take a look at the eleventh page. And here
it reads "Since Graham, studies continue to confirm that the

prefrontal cortex is among the last regions of the brain to
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mature. In fact, the prefrontal cortex is not fully mature
until an individual reaches his or her 20s." Do you see that
language there?

A. I do.

0. And that was consistent with your testimony here
earlier today with the caveat that we're talking about
interconnectivity between the limbic system and the
prefrontal cortex, right?

Al Yes.

Q. That's consistent with what was in your brief that
was presented to Miller as well, right?

A. Yes.

Gl We focused a little bit on the limbic system. I
think I've mentioned it in passing a couple of times, but I
want to hone on it a little bit more here. You testified
that the limbic system is the emotionally charged part of the
brain, that the prefrontal cortex doesn't gain more control
over until an individual is in their 20s, right?

A, Yes.

Q. Do you recall writing in 2008, a paper called A
Social Neuroscience Perspective on Adolescent Risk-taking in
Developmental Review?

A. I do.

MR. PIERPONT: Your Honor, I have that. I would

like to, for identification purposes, call that Government's
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Exhibit 3. And Your Honor, I have paper copies if you prefer
if it would be easier for the court to have.

THE COURT: I can't read it on the screen. Attorney
Koch, would you prefer that I have a paper copy?

MR. KOCH: I have no preference.

THE COURT: Somehow the clerk has to end up with a
copy.

MR. PIERPONT: Why don't I bring up a couple paper
copies for the Court at this point.
BY MR. PIERPONT:

Q. I would direct you, Professor, to the fourteenth
page of what's been previously marked Government's Exhibit 3.
I'm going to read what it says here. There's a discussion
about the decline in risky activity after adolescence and
after going through a little bit before, you write, "A more
likely, although not mutually exclusive, cause of the decline
of risky activity after adolescence concerns the development
of self-regulatory capacities that occur over the course of
adolescence and during the 20's."™ Do you see that?

A. I do.

G This is consistent with your testimony here earlier
today that we have been talking about with the prefrontal
cortex exerting control over the limbic system?

A. I believe so.

s In fact, if you continue to read later in that
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paragraph, you write "The maturation of this cognitive
control system during adolescence is likely a primary
contributor to the decline in risk-taking seen between
adolescence and adulthood. This account is consistent with
the growing body of work on structural and functional changes
in the prefrontal cortex which plays a substantial role in
self-requlation and in the maturation of neural connections
between the prefrontal cortex and the limbic system which
permits the better coordination of emotion and cognition.
These changes permit the individual to put the brakes on
impulse sensation-seeking behavior and to resist the
influence of peers, which, together, should diminish
risk-taking. Do you see that there?

A, I do.

Q. We see a little bit of your analogy there as well in
some way where you write about putting the brakes on what
would otherwise be an impulsive reaction, right?

A. Yes.

Q. That's what you're writing back in 2008 in this
paper?

A. Yes.

Q. You had testified a little bit about the
consequences of this as well, right, this idea that the lack
of impulse control due to the development of the limbic

system but underdevelopment of the prefrontal cortex leads
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young adults or 18 to 20-year-olds to act like juveniles in
stressful situations. Do you remember giving testimony along
those lines?

A, Yes.

917 I would like to go back to the APA brief on which
you consulted and check that testimony against what is in the
brief, so I will bring up what's been previously marked as
Government's Exhibit 1 for identification and I will take us
to the seventh page.

And the brief says there "During puberty, juveniles
evince a rapid increase in reward and sensation-seeking

behavior that declines progressively throughout late

adolescence and young adulthood."” You see that, right?
A. I do.
Q. That's consistent with what you presented to the

Court here today in terms of into young adulthood that
sensation-seeking behavior declines progressively into and
including that young adulthood period, right?

A. Um-hum.

Q. To be —— not to put too fine of a point on it, but
through late adolescence and young adulthood, that's clearly
taking us through the 18 to maybe 21, 22, 23-year-old time

period. Is that fair to say?

A. Yes, I believe I said before that the peak in this

is around 17, 18, 19 or so, so after that it starts to
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decline.
THE COURT: What's the "it" in that answer?

THE WITNESS: The sensation-seeking and

reward-seeking.
BY MR. PIERPONT:

Q. I'm going to take us to the eighth page of this
Government's Exhibit 1 and again consistent with the brief
says "More recent studies confirm"™ —-- well, let's start with
"In one example, researchers examined differences in
impulsivity between ages 10 and 30 using both self-report
performance measures and concluded that impulsivity declined
through the relevant period with gains in impulse control
occurring throughout adolescence and into young adulthood."

And again consistent with your testimony on direct
about this idea that you are not as impulsive as your
prefrontal cortex begins to gain control over the limbic
system, right?

A. Correct.

Q. In fact, that brief also contains the following
language which says "Thus expecting the experience-based
ability to resist impulses to be fully formed prior to age 18
or 19 would seem on present evidence to be wishful thinking."
Do you see that language there?

A. I do.

Q. So in the brief there, you were saying impulse




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

47

control. It would be wishful thinking to think that your
impulse control would be fully developed by the time that you
are 18 or 19; is that right?

A. Yes.

Q. A little bit more about the impact of peers and
environmental pressures. The APA brief contains the
following language. Page 10 of what's been marked
Government's Exhibit 1.

"The ability to resist and control emotional
impulses to gauge risks and benefits in an adult matter and
to envision the future consequences of one's actions, even in
the face of envirommental or peer pressures, are critical
components of social and emotional maturity necessary in
order to make mature, fully considered decisions.

Empirical research confirms that even older
adolescents have not fully developed these abilities and
hence, lack an adult's capacity for mature judgment. It is
clear that important progress in the development of social
and emotional maturity occurs sometime during late
adolescence and these changes have a profound effect on the
ability to make consistently mature decisions."

Do you see that language?

A. I do.

Q. We're focusing on the time period of late

adolescence which would put us 18, 19, 20 in that area,
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right?
A. Yes.
Q. So I would like to turn now to what's been

previously marked as Defendant's Exhibit 2 which I have on
the screen here and I would like to jump into it and read a
little bit about the science that's contained in here. Now
to be clear --

THE COURT: 1Is it Government's Exhibit 2?

MR. PIERPONT: This is Defendant's Exhibit 2.

THE COURT: The defendant is the Government in this

case.
MR. PIERPONT: I mean Petitioner's Exhibit 2. I
apologize.
THE COURT: Go ahead.
Q. To be clear, you testified on direct examination

that this is the present state of knowledge regarding
adolescence or so the best statement of knowledge --
withdrawn.

Let me ask you to characterize it one more time
similar to as you did on direct. When you were talking about
the science contained in this article, how did you describe
it in sum and substance?

A, As the present state of our knowledge at the time

the article was written.

Q. You had testified as well that at least in terms of
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the science contained in here, there's broad consensus about

the science that's in this article, right?

A.

Q.

Yes.

Now you are a listed author on this paper, right?
Yes.

As a listed author you read this paper, right?
Yes.

You agreed what was in it largely?

Yes.

THE COURT: I'm a little confused. I'm looking at

what I wrote was Petitioner's Exhibit 2. Maybe that's my

mistake.

It is an article that's written by a professor I

know from NYU, Taylor-Thompson.

A.

I believe that he's speaking about Petitioner's

Exhibit 1.

THE COURT: You are not an author on 2, right?
MR. PIERPONT: Let me double check.

THE WITNESS: Mine is marked 1.

THE COURT: You were answering as to 17

THE WITNESS: Yes.

THE COURT: Thank you.

MR. PIERPONT: That's right. I apologize this is

Petitioner's Exhibit 1, not Petitioner's Exhibit 2 that we're

speaking about.

THE COURT: His answer I guess was that it is a
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present statement of the knowledge in this area.

A. At the time the article was written, yes.

THE COURT: Which is 2016.

BY MR. PIERPONT:

0. Was this published in 2016 or 2017? Do you know,
Professor?

A. I believe 2016, but I'm not absolutely certain.

Q. So I would like to take you then to the seventh page
of this exhibit and it reads, "Research on developmental
differences between adolescents and adults often has not
drawn age distinctions among individuals older than 18 and
therefore is of limited value in understanding risk-taking
among young adults." Do you see that language?

A, Yes.

Q- To be clear, young adults as we talked about in this
article refers to people from the ages of 18 to 21, right?

A. Yes.

Q. This was published in 2016 you said, right?

A. Yes.

Q. Do you agree with this statement there's only
limited value in understanding risk-taking among young adults
or that is individuals from the ages of 18 to 217

A. What we meant by this sentence is that -- is that
there has not been a lot of research that has specifically

looked at people who aie older than 18 and divided them up
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into different age groups for purposes of comparison.

Q. To be clear, the conclusion that you draw from that
is that research on developmental differences is, therefore,
of limited value in understanding risk-taking amongst young
adults, right?

a, Yes, but the next word is "nevertheless."”

THE COURT: Could I ask you to give me the page of
the article, not the seventh page because I went to the
seventh piece of paper and I can't find the language.

MR. PIERPONT: I understand. Page €46, Your Honor.

THE COURT: Thank you. Okay. I got it.

BY MR. PIERPONT:

Q. You continue "Nevertheless, theoretical models can
inform our discussion of risk-taking in young adulthood, ™
right?

A, Yes. I do think it is fair to look at both of those
sentences together.

Q. So later on page 647 and going into 648, you write,
as one of the three authors, "The age patterns in risk-taking
would seem to offer support for the conclusion that young
adults are also affected by the developmental influence
that” -- hang on one second. I will withdraw that.

Let's start right here at the beginning of 648. You
write, "The study of psychological development in young

adulthood is less advanced and the findings of this research
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are less consistent than the findings of research on

adolescents. Do you see that language there?

A. I do.

Q. Do you agree with that statement?

A, Yes.

Q. And you go on to give a couple of limitations and I

will focus on two of them now today discussing some of the
shortcomings with the research on young adults in this paper
here.

The first one reads "One limitation" and I will zoom
in so everyone can read.

"One limitation is that studies rarely survey a
sample that includes adolescents, young adults and
individuals in their late 20s using the same measure for all
three groups." Do you see that language there?

A. I do.
Q. You agree that's a shortcoming with the research
amongst 18 or 2l1-years-old?

A, Yes.

Q. You continue to write or you and two other authors
continue to write, "A second limitation is that studies that
span the necessary age range frequently lack the statistical
power to compare narrowly defined age groups." Do see that
language as well?

A, Yes.
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Q. You would agree with that statement as well?

A. Yes, I do.

Q. Studies of 18 to 21-year-olds don't always have the
statistical oomph that's needed to maybe pass muster at least
in the same way as first studies amongst adolescents. Is that
fair to say?

A. I think what we meant there was that studies that
have adults or people from 18, all the way up to further into
the 20s, don't necessarily divide them up into age groups
where there's enough statistical power to compare them. It
is not within the 18 to 21 group as you phrased your
question, but it is wider than that.

0 I understand. So let's take a look then at page 649
of this exhibit. You write "Conclusions about whether
psychological development continues beyond age 18 are highly
task dependent. Consider, for example, the question of
whether young adults." Again in that context, taking about

18 to 21l-year-olds, right?

A. Yes.
Q. "Like juveniles, are more susceptible than older
adults to peer influence. The answer is equivocal.™ Do you

see that writing there?

A, I do.

Q. Do you agree with that statement that the science

and the studies suggest -- well, it is ambiguocus as to what
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impact peer pressure has on young adults?
A. That's right,
Q. You continue to write there "Studies of resistance

to peer influence using self-reports do not find age

differences after 18." Do you see that language there?
A, I do.
9+ "But experimental studies comparing individuals’

performance on decision-making tasks, when they are alone
versus when they are with their peéers find peer effects on
task" —

THE COURT: Could I just ask you to slow down. My
brain can't compute what you are saying so I have no idea how
she can take it down. My brain can't listen at the speed.

MR. PIERPONT: Happy to slow down.

THE COURT: Thank you.

BY MR. PIERPONT:

Q. S0 you continue to write "Studies of resistance to
peer influence using self-reports do not find age differences
after 18, but experimental studies comparing individuals
performance on decision-making tasks when they were alone
versus when they are with their peers find peer effects on
task performance after this age at least into the early 20's"
Do you see that langquage there?

A. I do.

0 You continue to agree with that language?
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A. Yes.

Qs "For example, exposure to peers increases young
adults' preference for immediate rewards, willingness to
engage in exploratory behavior and ability to learn from
experience."

Do you see that.

A. Yes.

Q. You continue to write "In some studies, exposure to
peers has been shown to increase young adults' risk-taking;
but in other studies, this has not been found."

Do you see that as well, right.

A. Yes.

Q. So jumping to page 651 of this exhibit. Here you
are discussing neurobiological research and brain development
in young adulthood. And you write, along with other authors,
"As with behavioral research, very few studies have
systematically examined age differences in brain development
among individuals older than 18. In most studies,
adolescents are compared to adults with the latter group
composed of people who may be as young as 19 or as old 50.
When adult comparison groups average data from such a wide
age range, it is impossible to draw specific inferences about
potential differences between young adults and their older
counterparts.”

Do you see that language there?
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A. Yes.
Q. Do you agree that where adult comparison groups have
average data from such wide age ranges, that it is impossible

to draw specific inferences about individuals from the age of

18 to 217
A. If you don't have that category separated out, you
couldn't.

Q). You agree with this that in most studies that is the
case, that adolescents are compared to adults with people
from the ages of 18 to 50 in that group, right?

A. Yes.

0. On the next page, this is on page 652. You write as
follows about this research on brain systems and that is,
"The research indicates that brain systems governing thinking
about social relationships undergo significant change in
adolescence in ways that heighten concerns about the opinions
of others. Compared to adults, adolescents seem especially
sensitive to both praise and rejection, making young people
potentially more easily influenced by their peers."

You continue to write.

"But very little research has asked whether and how
these brain systems continue to change beyond the teen years.
One study that examined the impact of peers on neural
responses to reward in a sample of adolescents, ages 14 to

18, young adults, 19 to 22, and adults, 24 to 29, found that
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the presence of peers increased activation in this brain
region among adolescents but had no impact in the other two
age groups.™

You see that language there, right?

A. I do.

Qs The other two age groups in this case would include
young adults albeit as defined from 19 to 22, right?

A. Yes.

Q. I will take us to one more page here and I will read
two separate highlighted parts. And this, Your Honor, is on
page 653 of Petitioner's Exhibit 1.

You write "It is clear that the psychological and
neurobioclogical development that characterizes adolescence
continues into the midtwenties, but the research has not yet
produced a robust understanding of maturation in young adults
age 18 to 21.

You see that, right?

A, I do.

Qs And you agree that there is not yet a robust
understanding of maturation in young adults aged 18 to 217

A. I do.

Q. You continue later, "The research on age patterns in
risk-taking and on emotional maturation, particularly on
impulse contrel in negative arousal states and peer influence

in social contexts, provide the most powerful evidence that
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young adult offending likely represents a continuation of
adult (sic) risk-taking, driven by developmental forces; but
many uncertainties remain."

Do you see that language as well?

A, I am but in your reading of it I think you misquoted
it. It likely represents a continuation of adolescent
risk-taking. I believe you said adult risk-taking. It says
adolescent risk-taking in the article.

Q- Yes. Adolescent risk-taking, but you do agree that
uncertainties remain in that regard?

A. I'm sorry.

Q. You do agree that uncertainties remain in that
regard, right?

A. Yes.

MR. PIERPONT: Excuse me for one moment.

I have nothing further, Your Honor. Thank you.

THE COURT: I have a few questions. I will ask them
before redirect. I will give the Government a chance to
follow-up if they have questions on my questions. Give me a
minute to organize my thoughts.

Well, let's start with some kind of visual basics.
In my mind, when you told me to think about risk-taking, you
told me to think of an upside down U where the horizontal
axis would be age, the risk-taking would go vertically and I

will see it go up and then down. Is that fair?
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THE WITNESS: Yes.

THE COURT: So there's in effect a trough in the U
even though it is upside down. If I righted the U, there
would be a trough at the bottom so in this case, it is at the
top?

THE WITNESS: Yes.

THE COURT: Did I understand your testimony to be
that the peak of that upside down U is 17, 18 and 19?

THE WITNESS: Yes. Although, Your Honor, I believe
I said, if I didn't, I will now. A lot of it depends on the
specific type of risk-taking that you are talking about and
the specific measure that's being used but generally
speaking, that's where the peak is.

THE COURT: Okay. Then you also said, and I might
have got this wrong, but I believe you alsoc said that impulse
control was fully developed by 18 to 19, did I take that down
incorrectly?

THE WITNESS: No, I didn't say that.

THE COURT: That's when he was going fast. I was
trying to catch up.

THE WITNESS: What I believe I said was that impulse
control continues to develop into the midtwenties.

THE COURT: Okay. So that diagram is an axis of age
horizontal, vertical is impulse control. It is a straight

line up until about the midtwenties?
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THE WITNESS: Then it plateaus, exactly.

THE COURT: Thank you. That's that. When an expert
testifies in court, Professor, they are required to be able
to at least state to a reasonable degree of, in your case,
psychological study certainty that something is more likely
true than not true?

THE WITNESS: Yes.

THE COURT: So I don't know if this is proper.
Anybody wants to object, please object. I will not be
offended, but I would like to ask you some questions that are
going to be sort of focused on confidence levels.

In other words, I assume nothing you've said teday
do you question is at least more likely true than not in
terms of your opinions that you gave about impulse control,
risk-taking, age changing, et cetera. But I'm interested in
confidence sort of levels. In other words, how much above 50
percent are you certain or believe to be is the case true.

In other words, I will start with -— I will start
with something. It sounds like you define late adult
adolescence as 18, 19, 20 and adulthood or young adulthood at
over 207

THE WITNESS: Yes.

THE COURT: And what i1s the confidence level you
have that is where the line should be drawn in a

psychological sense?




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

61

THE WITNESS: Um.

MR. PIERPONT: When you say line in that context?

THE COURT: His categorizations. I'm calling them
lines. But I can change line to categories, but the line --
20 falls intc one category, 21 falls into another category in
my mind, that's a line between 20 and 21. I'm asking -- this
is kind of a really pure psychology question. It could be
related to the case. In terms of these categories that seem
to be drawn early, mid, late adolescence, young adulthood,
you know.

I guess I could get up on the stand and say well,
early adolescence, in my opinion, starts at six. You would
laugh because you know as a psychologist, that's not a fair
characterization of the category known as early adolescence.

So I'm trying to get at the witness's view ¢f his
confidence that 20 is indeed the proper end of late
adolescence.

Why wouldn't it be 21? I guess I can put it that
way.

THE WITNESS: It could be, Your Honor. These are
labels. These are shorthands that we use for purposes of
communication. A lot of development, in fact, most of
development is gradual and where we choose to draw lines for
purposes of creating these labels or for purposes cof the law,

it is not arbitrary but reasonable people might disagree as
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to whether it should be 21 or 22.

If I may, to the extent that a different way to
answer the question is, Am I confident that development is
still going on? Yes. Absolutely confident.

THE COURT: Based upon your education, training,
your research invelvement, is it your opinion that
20-year-olds, generally speaking, obviously we're all made up
of humans who are entirely different, but as a class, someone
age 20 is more like an 18 or 19-year-old or more like a
21-year-old in categorization of psychologically? That
didn't make any sense.

THE WITNESS: No. It made perfect sense.

MR. PIERPONT: Your Honor, I'm again when you say
psychological. In what sense?

THE COURT: The characteristics we have been talking
about. Development of the frontal lobe, risk-taking, impulse
control. I guess I would hope he wouldn't put a 65-year-old
in the same category as an 18-year-old in describing them
psychologically as far as development and all of these other
aspects that he's spoken about in describing 13-year-olds
versus l5-years-old versus l8-years-old.

I'm trying to have a sense of -- and I understand
the last answer is a perfectly sound one at least to my
ignorant hearing -— I'm ignorant I mean -- of the idea that

reasonable people can differ. Reasonable researchers might
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create a different class to study. They might look at 19 té
23-year-olds, but in his view that he categorized these folks
there, I'm trying to understand, I assume it is based on his
view, his belief, his judgment as an expert that those years
share common characteristics while they may be developing and
evolving over time, but they still belong together in a
psychological sense. I guess that's what I'm trying to say.

THE WITNESS: Yes. If I can elaborate a bit.

THE COURT: Please do.

THE WITNESS: It is not just an opinion in the study
that I mentioned before of the 5,000 people from eleven
different countries, we actually statistically said well,
when does self-control hit a plateau. We quantitatively
asked when that was. It was at 22 was the earliest we could
see it, so in the sense that people who are still developing
share that as a similarity, then people who are 20 are more
like people who are younger because they are alsoc still
developing.

THE COURT: So to me that implies that there are
greater cross category differences than within category
differences?

THE WITNESS: Yes.

THE COURT: So in your opinion, an 18-year-old -- Is
an l1l8-year-old more similar to a 20-year-old or to a

17-year-0ld? Again we're speaking in general broad
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statistical census. I'm not talking about be an individual
person.

THE WITNESS: It depends on what your -- tome I
think of them as comparable. That is I wouldn't say one or
the other. I think it would depend on the ﬁeasure of
similarity that you were going to use.

THE COURT: Well, certainly an 18-year-old is closer
to a 1l7-year-old than a 20-year-old in numerical sense.

THE WITNESS: Yes. I think if you looked at
measures of things like self-control, you would find closer
scores between l18-year-olds and 17-year-olds because they are
closer together on that horizontal axis than you would
between 18-year-olds and 20-year-olds because the development
of those things is linear and gradual, so the further apart
on the axis you are, then the further apart you will be on
their scores.

THE COURT: That's on the impulse control chart?

THE WITNESS: Yes.

THE COURT: On the risk one, we have already
established that it is an upside down curve so 18 and 20
might be roughly the same place or roughly equal to 197

THE WITNESS: Pretty close, yeah.

THE COURT: There were a number of places that
Government's counsel pointed you to in Petitioner's Exhibit

1, the article that you co—authored, and I will not go back
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over the exact language, but I just happen to write down I
think at page 649, the phrase, After 18 years is used and
651, quote, older than 18. When you wrote those words or
co-wrote those words, was that literally accurate? 1In other
words, you were writing and expressing a view with respect to
people who are 19 and 20 or does over 18 or older than 18 in
those contexts mean 18 years and one day? If you need to go
back to the article.

THE WITNESS: No. I know what you are referring to,
Your Honor, yes. My answer to that has to put the article in
context. As I mentioned before, the first and second authors
are law professors and this article was written specifically
because we were asked for a conference held at Fordham to
look at the current legal boundary in the United States for
purposes of criminal prosecution.

THE COURT: 1Is under 187

THE WITNESS: Exactly. To say basically is 18 the
place where we should be drawing this line. Had we been
asked to address a different question. That is the guestion
before the court today, should the line be drawn at 21 or at
whatever age, we would have written the sentence that way.
So in other words, the construction of the sentence came out
of the legal question of this article.

THE COURT: Miller is under 187

THE WITNESS: Exactly.
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THE COURT: That's helpful. Thank you. I think
that's all that I had. The only thing I would ask before we
go to redirect or the Government's cross on that is I don't
usually let a CV be marked into evidence, but I was thinking
although I took some notes about the brief questions you
asked him, if you had a CV for the professocr, would there be
objection to marking it? I think it might be helpful to have
it in the record.

MR. PIERPONT: No objection.

MR. KOCH: I have one.

THE COQURT: That will be Petitioner's Exhibit 3. I
think probably I should let the Government cross on my
questions and then the redirect would cover both the
Government's cross and my questions. Is that all right?

MR. PIERPONT: Your Honor, the Government is not
going to have cross-examination on those questions.

THE COURT: You are welcome to.

MR. PIERPONT: I appreciate that. Thank you.

THE COURT: Attorney Koch.

MR. KOCH: Thank you, Your Honor. On the CV, I
can —=

THE CQOURT: If you den't have a copy, I would as you
show it to the Government unless they have seen it. Send it
to Diahann and we'll mark it. The hearing is going to go

past today. It is not a harm.
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MR. KOCH: They have seen it. They got it from me.
Now they are giving me my copy.

THE COURT: So that will be Petitioner's 3. Give it
to Diahann. She'll mark it later. Thank you. I don't need
to see it right now, Diahann. I think it should be in the
record. Go ahead, Attorney Koch please.

MR. KOCH: Thank you, Your Honor.

REDIRECT EXAMINATION
BY MR. KOCH:
Q. All right. Professor Steinberg, stepping back a
minute or two. I guess relating to the last questions of Her
Honor. Are psychologists as interested in drawing these

categorical lines as lawyers are?

A. No.

Q. What's your main interest driving all of this
research?

A. My main interest is to better understand how

decision-making abilities change between the ages of 10 and

30.

Q. S0 you were to take your research outside of any
context of line drawing or legal or policy considerations,

where would you just float the age of full maturity of the

brain?

A. As I said before, around age 22 or 23, based on

current information.
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Q. The Government pointed to different kinds of
reservations and qualifications in the article that you
wrote. Do those reservations and qualifications undermine
your confidence in your conclusions here today?

A. Well, as I responded when the Government was asking
its questions, I still stand by what we wrote which is that
we know less about young adults, late adolescents, if you
will, than we do about people who are under 18. That's a
statement of fact because as I explained when you were
guestioning me, that has been a much later focus of research
so not as large a body of evidence has accumulated.

So as a scientist, the more studies there of
something and the more consistent the findings are, the more
confident we are.

The reason that Scott and Bonnie and I wrote this
paper that we were just talking about is because people were
raising legal questions about where we ought to draw the
line. We looked at the science and said, you know, there's
enough here to open up the discussion. It is not -- it is
not as fully developed as the literature is on adolescence,
but there's enough studies in my view and my co-authors' view
to say I think we should revisit this.

Q. Does your research ever conclude that any bright

line should be drawn?

A, No. And as a scientist -- that's a legal question.
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That's not for me to answer. What I see my role today and in
other cases in which I have testified, is to do my best job
of explaining the science to the legal decision-makers. It
is their decision to decide how to use that science to draw
legal boundaries. That's not a scientific question.

Q. Does any of your research support that there's a
clear clinical psychological difference between your average
17-year~old and your average 1l8-year-old?

A. I would say probably not. If you were asking me as
a scilentist, if I thought that we would find a statistically
significant difference between 17-year-olds and 18-year-olds
on the kind of things that we study or to use Her Honor's way
of putting it which was correct that we would find greater
between category differences than within category
differences, no, I can't think of a study where one would
find such a bright-line boundary.

Q. At some point, you were asked about something that
the Government had pointed to about similarities that exist
between -- strike that question.

Let me ask you it differently. 18, 19, and
20-year-olds, you have testified they have some similarities
with adults, right?

A. Sure.

Q. How does hot cognition play into that?

A. I would say that the similarities that you would




10
11
12
13
14
15
16
17
is
19
20
21
22
23
24

25

70

find are more in the realm of cold cognition. 1In hot
cognition is where you would find the differences between
people that age and adults.

Q. Would it be fair to say under hot cognition, that's
where late adolescence are more similar to mid adolescence
than they are to adults?

A, Absolutely. That's exactly how I would put it.

MR. KOCH: Nothing further. Thank you.

THE COURT: Just based on something that you said a
moment ago or it was imbedded in a very long answer of
something you said a moment ago, I want to have the record be
clear. 1Is it your opinion to a reasonable degree of
psychological science certainty that the findings which
underpinned your conclusions as to the petitioner's in, for
example, Graham, under 18, actually they were 14 but the
opinion says under 18, you have the same opinion as to 187

THE WITNESS: Yes. And had that been the question
that was asked in Graham, I would have said the same things.
I would have changed the age in the brief.

THE COURT: The number would have changed?

THE WITNESS: Exactly.

THE COURT: If someone said could you change it to
21, would you have been able to do that based upon your
expertise as a psychologist?

THE WITNESS: I don't think I would be confident
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enough. I think I would be confident enough about 20, but
not 21, but we're really, you know, in terms of reasocnable
scientific certainty, I am more certain about 20 than I am
about 21.

THE COURT: As to 18?7

THE WITNESS: Absolutely certain.

THE COURT: All right. I don't have if you have
questions on that.

MR. KOCH: I have one follow-up question. When you
said 20, up to 20 or through 207

THE COURT: I was asking and if you didn't
understand me, when I was using 18, 20, 22, I was referring
to a person who nominally has that age. In other words, not
under, but is at the moment a 20-year-old, i.e, a person who
could be 20 years and a day or 20 years and 11 months and 29
days.

THE WITNESS: That's how I understood your
guestion.

MR. KOCH: Thank you, Professor.

THE COURT: Professor, I think we'll get you back to
Philadelphia. I apologize for the delay this morning.

THE WITNESS: It happens.

THE COURT: It shouldn't. I'm thinking of sending
some other agency of the government your bill, but we'll deal

with that later. Thank you very much.
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The other thing I wanted to put on the record and I
apologize I kind of assumed things and I shouldn't assume
things. You mentioned the presence of the family members of
the victim Mr. White. I assume they are here because you
fulfilled your obligation under the Victim's Right act by
notifying them. There was a second victim whose name I
believe was Diaz. Any family?

MS. COLLINS: We have made efforts and the agents
have been helping us make efforts. We have not be able to
locate a member of the Diaz family. The White family was
helping us with that as well. We're not able to reach the
person. We're continuing that. We're hoping to do that
before the 29.

THE COURT: In the category of not assuming
anything, I understood your remarks. I don't want to assume
it, Attorney Pierpont. While the members are present of the
White family which I appreciate that no one wished to
participate I guess in this proceeding, the hearing. I don't
know that they could. They have right to be present and to

be heard I think, but I don't know heard at an evidentiary

hearing, I'm not sure.

MR. PIERPONT: I think the read here that we have we
informed them, we talked to them about this hearing and what
was going to happen at the hearing. I don't believe it would

be the Government's position that in this context, they would
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have the right to be heard. If that comes up, we'll continue
to apprise them of those rights.

THE COURT: OQkay. They have a right to be heard at
any public proceeding involving release, plea, sentencing,
parole. This is in the nature of evidentiary hearing. They
have a right to be informed of all ﬁroceedings. I think you
were right to do that.

Attorney Koch, I believe you indicated on your
witness list that you intended to call Mr. Cruz to testify.

MR. KOCH: Yes, Your Honor.

THE COURT: Can we do that now?

MR. KOCH: I had an agreement with the Government
that we would do that on another day which is why I believe
we scheduled September 29.

THE COURT: I did, but I did it based on the
representation that the professor would take all day.
Therefore, we would need more time. I set aside the whole
day. Somebody else is responsible for ruining my morning.
But I don't know. Why did you ask me to set aside a whole
day? I don't mind doing it in two days. Why did I schedule

a whole day?

MR. KOCH: Could I have a moment with the Government

please?

THE COURT: Sure.

MR. KOCH: Thank you.
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I know that Your Honor would like to go forward. I
thought that there was an off-chance that this might be the
case. However, Mr. Cruz I didn't get to seem him before we
were in court today, and I was kind of relying on the
September 29 date and I apologize that we have taken --

THE COURT: My concern if I weren't looking out at a
room full of the public who will have to return I assume
given their level of interest. I can go back and do work on
something else right now. But, you know, would I rather have
the 29 open and not occupied with this, yes. Would I rather
not inconvenience people, yes.

MS. COLLINS: Prior to today -- may I? Prior to
today's proceedings in informing the family, we gave them the
date of 29 once the Court issued that date on the calendar.
They are well aware that's going to occur on the 29th. They
have been told that ahead of today and I think that --

THE COURT: You have no objection to it continuing?

MS. COLLINS: We have to objection to the 29.

THE COURT: You are a lucky man, Attorney Koch.
That's all I can say.

MR. KOCH: Thank you, Your Honor.

THE COURT: Please understand the next time I
schedule an all-day hearing, when one finishes in five
minutes, I don't expect to recess to take the second witness

on the second day. I intend to go to the second witness.
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That's at trials, hearings, anything in front of Judge Hall.
Write it down in your book. 1Is there anything else? We'll

stand adjourned.

(Whereupon, the above hearing adjourned at 3:18

COURT REPORTER'S TRANSCRIPT CERTIFICATE

I hereby certify that the within and foregoing is a true and
correct transcript taken from the proceedings in the

above-entitled matter.

/s/ Terri Fidanza

Terri Fidanza, RER

Official Court Reporter
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Appendix B
Comorwealth v. Bredhold, Case No. 14-CR-161 (2017)
( unpublished opinion from a Kentucky Trial Court)
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w = ATTEST, VINCENT RIGGS. CLERK
AUG 01, 2017
COMMONWEALTH OF KENTUCKY FAYETTE LERK
FAYETTE CIRCUIT COURT ) BY DEPUIY |
SEVENTH DIVISION
CASE NO. 14-CR-161
COMMONWEALTH OF KENTUCKY PLAINTIFF
V.
TRAVIS BREDHOLD . DEFENDANT

ORDER DECLARING KENTUCKY’S DEATH PENALTY STATUTE AS
UNCONSTITUTIONAL

This matter comes before the Court on Defendant Travis Bredhold’s Mnﬁun to declare the
Kentucky death penalty statute unconstitutional insofar as it permits capital punishment for those
under twenty-one (21) years of age at the time of their offense, Mr, Bredhold argues that the death
peaelty would be cruel and unusual punishrient, in violation of the Eighth Amendment, for an
offender under twenty-one (21) at the time of the offense. The defense claims that recent scientific

research shows that individuals under twenty-pne (21) are psychologically immature in the same

way that individuals under the age of eighteen (18) were deemned immature, and therefore ﬁeﬁgﬁle
for the death penalty, in Roper v. Simmons, 543 U.S. 551 (2005). The Cotamonwealth in turn
argues that Kentucky’s death penalty statute is consﬁtuﬁénal and that there is no national
conskfisus with respect to offenders under twenty-one (21). Having the benefit of memoranda of
law, cx‘;mrttest!imony, and the srguments of dounsel, and being otherwise sufficiently advised, the

Com‘t?nstams the Defendant’s motion.



FINDINGS OF FACT

Travis Bredhold was indicted on the charges of Murder, First Degree Robbery, Theft by
Unlawful Taking $10,000 or More, and three Class A Misdemeanors for events which occurred
on December 9, 2013, when Mr, Bredhold was eighteen (18) years and five (5) months old.

\ On July 17, 2017, the Court heard testimony from Dr. Laurence Steinberg in the case of
Commonwealth v. Diaz, et al., No. 15-CR-584.! Dr. Steinberg, an expert in adolescent
development, testified to the maturational differences between adolescents (individuals ten {10) to
twenty-one (21) years of age) and adults (twenty one (21) and over). The most significant of these
differences being that adolescents are more impulsive, more likely to misperceive risk, less able
to regulate behavior, more easily emotionaily aroused, and, importantly, more capable of change.
Additiopally, Dr. Steinberg explained how these differences are exacerbated in the presence of
peers and under emotionally stressful situations, whereas there is no such effect with adults. [?:.
Steinberg related these differences to an individual’s culpability and capacity for rehabilitation and

e i e e e
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concluded that, “if a different version of Roper-were-heard-today; knowing WHat we know now,

one could’ve made the very same arguments about ejghteen (18), nineteen (19), and twenty (20)

year olds that were made about sixteen (16) and seventeen (17) yeer olds in Roper.”? Dr. Steinberg

supplemented his testimony with a report further detailing the structural and functional changes
responsible for these differences between adolescents and adults, as will be discussed later in this

opinion3\,

! See Order Supplementing the Recard. Com. v. Diaz is also a Seventh Division case. The Commouwealth was
represented by Commonwenlth Attorney Lou Anpa Red Com, dnd her assistants in both cases, 14-CR-161 & 15-
CR-584, Dr. Steinberg was aptly cross-examined by the Commonwealth Attomey.

2 Hearing July 17, 2017 at 9:02:31.

3 Defendant’s Supplement to Testimony of Laurence Steinberg, July 19, 2017,
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On May 25th and 26th, 2016, an individual agsessment of Mr. Bredhold was conducted by
Dr. Kenneth Benedict, a clinical psychologist and neuropsychologist. A final report was provided
1o the Defendant’s counsel and the Commonwealth and has been filed under seal, After reviewing
the record, administering multiple tests, and conducting interviews with Mr, Bredhold, members
of his family, and former teachers, Dr. Benedict found that Mr. Bredhold was about four years
behind his peer group in multiple capacities. These include: the development of a consistent
identity or “sense of self,” the capacity to regulatg his emotions and behaviors, the ability to
respond efficiently to natural environmental consequences in order to adjust and guide his
behavior, and his capacity to develop mutually ptatifying social relationships.! Additionally, he
found that Mr. Bredhold had weaknesses in executive fimctions, such as attention, impulse control,
and mental flexibility.’ Based on his findings, Dr. Benedict diagnosed Mr. Bredhold with a namber
of meatal disorders, not the least being Attention Deficit Hyperactivity Disorder (ADHD), learning

disabilities in reading and writing, and Post Traumatic Stress Disorder (PTSD).5
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»~~CONCLUSIONS OF LAW -

The Eighth Amendment to the United States Constitution states, “fe]xcessive bail shall not
be required, nor excessive fines imposed, nor cruel and unosual punishments inflicted.” U.S.C.A.
Const. Amend. VIII, This provision is applicable 16 the states through the Fourteenth Amendment.
The protection flows from the basic “precept of justice that punishment for crime should be
graduated and proportioned to [the] offense.™ Arkiris v. Virginia, 536 U.S. 304, 311 (2002) (quoting
Weems v. United States, 217 U.S. 349, 367 (1910)). Eighth Ame.ndment‘:iurisprudce has seen

the consistent reference to “the evolving standards of decency that mark the progress of a maturing

4 1daté.
irdat3.
$Jdat5.




society” to determine which punishments are $d disproportionate as to be “cruel and unusual.”
Trop v. Dulles, 356 U.S. 86, 100-101 (1958), The two prongs of the “evolving standards of
decency” test ‘are: (1) objective indicia of nptional consensus, and (2) the Court’s own
determination in the exercise of independent judgment. Stanford v. Kentucky, 492 U.S. 361 (1989);

Atkins, 536 U.S. 304; Roper v. Simmons, 543 U.S, 551 (2005).

-

L Objective Indicia of National Consensus Against Execution of Offenders
Younger than 21

Since Roper, six (6) states’ have abolished the death penalty, making a total of nineteen
(19) states and the District of Columbia without a death penalty statute Additionally, the govemors
of four (4) states® have imposed moratoria on executions in the last five (5) years. Of the states
that do have a death penalty statute and no govemor-imposed moratoria, seven® (7) have de facto
prohibitions on the execution af offenders under twenty-one (21) years of age, including Kentucky.
Taken together, there are curreatly thirty states in which a defendant who was under the age of
twenty-one (21) at the time of their offense would not be executed — ten (10) of which have made

their prohibition on the death penalty official sinée the decision in Roper in 2005.

Of the thirty-one (31) states with a death penalty statute, only nine (9) executed defendants
who were under the age of twenty-one (21) at the time of their offense between 2011 and 2016.'°

7 The states that have abolished the death penalty since Roper and year of abolition: Connecticut (2012), linois
(2011), Maryland (2013), New Jersey (2007), New Mexico (2009), and New York (2007).

* The governors of Peansylvania and Washington imposed moratoria on the death penalty in 2015 and 2014,
respectively. The govemor of Oregon extznded a previously imposed moratorium in 2015. The governor of
Colorado granted an indefinite stay of execution to & death row inmate in 2013, -

% Kansas and New Hampshire have not exccuted soyone sincg 1977. Montana and Wyoming have never executed
anyone who was under twenty-one (21) years of age at the time of their offenses, and they currently have no such
offenders on death row. Utah has not executed auyone who was under twenty-one (21) years of age at the time of
their offense in the last fifteen (15) years, and no such offerider is curreatly on Utsh's death row. Idaho and
Kentucky have not executed anyone who was under twenty:one (21) years old st the time of their offense in the last

fifieen (15) years,
¥ Chart of Number of People Executed Who Were Aged 18, 19, or 20 atOﬂ'euse from 2000 to Present, By State
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Those nine (9) states have executed a total of thirty-three (33) defendants under the age of twenty-
one (21) since 2011 — nineteen (19) of which have been in Texas alone.!! Considering Texas an
outlier, there have only been fourteen (14) executions of defendants under the age of twenty-one
(21) between 2011 and 2016, compared to twenty-nine (29) executions in the years 2006 to 2011,
and twenty-seven (27) executions in the years 2001 to 2006 (again, excluding Texas).!? In short,
the number of executions of defendants under twenty-one (21) in the last five (5) years has been

cut in half from the two (2) previous five- (5) year periods,

Laocking at the death penaity as practically applied to all defendants, since 1999 there has
been a distinct downward trend in desth septences and executions. In 1999, 279 offenders
nationwide were sentenced to death, compared to just thirty (30) in 2016 — just about eleven (11)
percent of the number sentenced in 1999, Similarly, the number of defendants aMy executed
spiked in 1999 at ninety-eight (98), and then gradusally decreased to just twenty (20) in 2016 — only

two of which were between the ages of eightéen (18) and tweaty (20).

Y e 10l

Contrary-to-the-Commonwealth’s-nssertion;~it-appears-there-is-a—veryclear-nstional

consensus trending toward restricting the death penalty, especially in the case where defendants
are eighteen (18) to twenty-one (21) years of age. Not only have six more states abolished the
death penalty since Roper in 2005, four more have imposed morato;ia on executions, and seven
more have de facto prohibitions on the execution of defendents eighteen (18) to twenty-one (21).
In addition to the recent legislative opposition to the death penalty, since 1999 courts have also

shown a reluctance to impose death sentences on offenders, especisally those cighteen (18) to

n Id.

21d

B Death Penalty Information Center, Facts About the Death Peaalty (Updated May 12, 2017), downioeded from
bttps://deathpenaltyinfo.org/documents/FactSheet. pdf.



—‘éﬁtrgnﬁcaﬂy-less-culpablc-in-tbc—same—ways—tbat—the-eourt-in-ﬂopehdccidcdjndhddualsm

twenty-one (21. “[T]he objective indicia of consensus in this case — the rejection of the juvenile
death penslty in the majority of States; the infréquency of its use even where it remains on the
books; and the consistency in the trend toward sbolition of the practice — provide sufficient
evidence that today our society views juveniles ... as ‘categorically less culpable than the average
criminal.”™ Roper, 543 U.S. at 567 (quoting Atkins, 536 U.S. at 316). Given this consistent
direction of change, this Court thinks it clear that ﬂie national consensus is growmg more and more

opposed to the death penalty, as applicd to defendants eighteen (18) to twenty-one (21).
2. The Death Penalty is a Disproportionate Punishment for Offenders Younger than 21

As the Supreme Court in Roper heavily relicd on scientific studies to come to its
conclusion, so will this Court. On July 17, 2017, in the case of Commonwealth of Kentucky v.
Diaz, this Court heard expert testimony on this topie. Dr. Laurence Steinberg testified and was
also allowed to supplement his testimony with a written report, The report cited mu.lﬁpl-e recent

studies supporting the conclusion that individuals under twenty-one (21) years of age are

: - = (A

eighteen (18) were less culpable. It is based on those studies that this Court Lias come to the
conclusion that the death penalty should be excluded for defendants who were under the age of

&

twenty-one (21) at the time of their offense.
If the science in 2005 mandated the ruling in Roper, the science in 2017 mandates this
ruling,
\ Through the usc of finctionel Magnetic Resonance Imaging (ﬂVl’R.D, scientists of the late

1990s and early 2000s discovered that key brain systems and structures, especially those involved

in self-regulation and higher-order cognition, continue to mature through an individual’s late



teens.'! Further study of brain development conducted in the past ten (10) years hes shown that
these key brain systems and structures actually coptinue to mature well into the mid-twenties (20s);

this notion is now widely accepted among neuroscientists.'* /

~= Recent psychological research indicates that individuals in their late teens and early
twenties (20s) are less mature than their older counterparts in several important ways.'® First, these
.individuals are more likely than adults to undefestimate the number, seriousness, and likelihood
of risks involved in & given situation.!” Second, they are more likely to engage in “sensation-
seeking,” the pursuit of arousing, rewarding, exciting, or novel experiences. This tendency is
especially pronounced among individuals between the ages of eighteen (18) and twenty-one (21).'*
Third, individuals in their late teens and early twenties (20s) are less able than older individuals to
contro] their impulses and consider the fitture consequences of their actions and decisions because
gains in impulse control continue to occur during the early twenties (20s).!? Fourth, basic cognitive

abilities, such as memory and logical reasoning, mature before emotional abilities, including the

. ’ [eatd

* MB. ). Casey, ct al, Imaging the Developing Brain: What Have We Learned About Cognitive Development?, 9
TRENDS IN COGNITIVE SCI. 104-110 (2005).

1N, Dosenbach, et al., Prediction of Individual Brain Maturity Using fMRI, 329 Sct. 1358-1361 (2011); D. Fair, et
8l., Functional Brain Networks Develop From a “Local to Distributed”™ Organization, 5 PLOS COMPUTATIONAL
BioLoGY i-14 (2009); A. Hedman, et a1, Human Brain Changes Across the Life Span: A Review of 56 Longitudinal
Magnetic Resonance Imaging Studies, 33 HUM. BRAIN MAPPING 1987-2002 (2012); A Piefferbaum, et al.,
Variation in Longitudinal Trajectories of Regional Brain Volumes of Healthy Men and Women (Ages 10 to 85
Years) Measures with Atlas-Based Parcellation of MRJ, 65 NEUROIMAGE 176-193 (2013); D, Simmonds, et al.,
Developmental Stages and Sex Differences of White Matter and Behavioral Development Through Adolescence: A
Longitudinal Diffusion Tensor Imaging (DTI) Study. 92 NEUROIMAGE 356-368 (2014); L. Somerville, et al,, 4 Time
of Change: Behaviaral and Newral Correlates of Adolescent Sensitivity to Appetitive and Aversive Environmental
Cues, 72 BRAIN & COGNITION 124-133 (2010).

¥ Far a recent review of this research, see: LAURENCE STEINBERG, AGE OF OPPORTUNITY: LESSONS FROM THE NEW
SCIENCE OF ADOLESCENCE (2014).

51 T. Grisso, ct al., Juveniles’ Competence 1o Stand Trial: A Comparison of Adolescents” and Adults’ Capacities as
Trial Defendants, 27 LAW & HuM., BEHAV. 333-363 (2003).

1 E. Cauffinan, et al, Age Differences in Affective Decision Making as Index=d by Performance on the fowa
Gambling Task, 46 DEV. PSYCHOL. 193-207 (2010); L. Steinberg, et al., Around the World, Adolescence is a Time of
Heightened Sensation Seeking and Immature Self-Regulation, DEV. ScL. Advance online publication. doi:
10.1111/desc.12532. (2017).

19, Steinberg, et al., dge Difference in Future Orientation and Delay Discounting, 80 CHILD DEv. 28-44 (2009);
D. Albert, et al., Age Difference in Sensation Seeking and Impulsivity os Indexed by Behavior and Self-Report:
Evidence for a Dual Systems Model, 44 DEv. PSYCHOL. 1764-1778 (2008).




ability to exercise self-control, to properly consider the risks and rewards of alternative courses of
action, and to resist coercive pressure from othets, Thus, one may be intellectually mature but also
socially and emotiopally immature,?® As a consequence of this gap between intellectual and
emotional maturity, these diﬁ'etenc-cs are exacerbated when adolescents and young adults are
making decisions in situations that are emotionally arousing, including those that generate negative
emotions, such as fear, threat, anger, or :mxiﬁ:.ty..11 The presence of peers also amplifies these
differences because this activates the brain’s “reward ceater” in individuals in their late teens and
early twenties (205){Importantly, the presence of peers has no such effect on adults.”? In recent
experimental studies, the peak age for risky decision-making was determined to be between
nineteen (19) and twenty-one (21).25 e

— Recent neurobioclogical rescarch parallels the above psychological conclusions. This

research has shown that the main canse for psychplogical immaturity during adolescence and the

carly twenties (20s) is the difference in timing of the maturation of two important brain systems.
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The system that is responsihle for the_increase_in sensation-seeking and reward-seeking—

sometimes referred to as the “socio-emotional system™—undergoes dramatic changes around the
time of puberty, and stays highly active through the late teen years and into the early twenties

(20s). However, the system that is responsible for self-control, regulating impulses, thinking ahead,

A L. Steinberg, ct al., Are Adolescents Less Mature Than Adults? Minors' Access to Abortion, the Juvenile Death
Penalty, and the Alleged APA “Flip-Flop, " 64 AM. PSYCHOLOGIST 583-594 (2009).

3t A, Cohen, et al., When is an Adolescent an Aduli? Assessing Cognitive Control in Emotional and Non-Emotional
Contexts, 4 PSYCHOLOGICAL SCIENCE 549-562 (2016); L. Stzinberg, et al., Are Adolescents Less Mature Tharn

Adults? Minors’ Access to Abortion, the Juvenile Death Penalty, and the Alleged APA “Flip-Fiop,” 64 AM.
PSYCHOLOGIST 583-594 (2009).

Z D, Albert, et al., The Teenage Brain: Peer Influences on Adolescent Decision-Making, 22 CURRENT DIRECTIONS
IN PSYCHOL. Sct. 114-120 (2013).

D B, Braams, et al., Longitudinal Changes in Adolescent Risk-Taking: A Comprehensive Study of Neural Responses
to Rewards, Pubertal Development and Risk Taking Behavior, 35 J. OF NEUROSCIENCE 7226-7238 (2015); E.
Shulman & E. Cauffmen, Deciding in the Dark: Age Differences in Intuitive Risk Judgment, 50 DEV. PSYCHOL. 167-
177 (2014). . ]
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evaluating the risks and rewards of an action, afid resisting peer pressure—referred to as the
“cognitive control system”—is still undergoing significant development well into the mid-twenties
(20s).%* Thus, during middle and late adolescence there is a “maturational imbalance” between the
socio-emotional system and the cognitive cobtrol system that inclines adolescents toward
sensation-seeking and impulsivity. As the cogpitive control system catches up during an
individual’s twenties (20s), one is mare capable of controlling impulses, resisting peer pressure,
and thinking ahead.? — |

There are considerable struchural changes apd improvements in connectivity across regions
of the brain which allow for this development. These structural changes are mni:lﬂy the resuit of
two processes: synaptic pruning (the elimination of unnecessary connections between neurons,
allowing for more efficient transmission of information) and myelination ('ms-u.lation of neuranal
comnections, allowing the brain to transmit information more quickly). While synaptic pnming is

mostly complete by age sixteen (16), myelination continues through the twenties (20s).?% Thus,

while the development of the prefrontal cortex (Jogical reasoning, planning, personality) is Tatgely
finished by the late teens, the maturation of connections between the prefrontal cortex and regions
which govem self-regulation and emotions continues into the mid-twenties (20s).” This supports

the psychological findings spelled out above which conclude that even inteliectusl young adults

24 B, 1, Casey, et al., The Storm and Stress of Adolescence: [nsights from Human Imaging and Mouse Genetics, 52
DEV. PSYCHOL, 225-235 (2010); L. Steinberg, A Social Neurosclence Perspective on Adolescent Risk-Taking, 28
DEV. REV. 78-106 (2008); L. Van Lefjenhorst, et al., Adoleycent Risky Decision-making: Neurocognitive
Development of Reward and Control Regions, 51 NEUROIMAGE 345-355 (2010).
¥ D, Albert & L. Steinberg, Judgment and Decision Making in Adolescence, 21 J. OF RES. ON ADOLESCENCE 211-
224 (2011); 8- Blakemore & T, Robbins, Decision-Making in the Adolescent Brain, 15 NAT. NEUROQSCIENCE 1184-
1191 (2012).
26 5.J, Blakemore, fmaging Brain Development: The Adolescent Brain, 61 NEUROIMAGE 397-406 (2012); R. Engle,
The Teen Brain, 22(2) CURRENT DIRECTIONS IN PSYCHOL. SCL (whole issue) (2013); M. Luciana (Ed.), Adolescent
Brain Development: Current Themes and Future Directions, 72(2) BRAIN & COGNITION (whole issue) (2010).
7}, Steinberg, The Influence of Neurascience on U.S. Supreme Court Decisions Involving Adolescents’ Criminal
Culpability, 14 NAT. REV, NEUROSCIENCE 513-518 (2013). "
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may have trouble controlling impulses and esmhdtions, especially in the presence of peers and in

emotionally arousing situations.

~Perhaps one of the most germane studie to this opinion illustrated this development gap
by asking teenagers, young adults (18-21), and mid-twenties adults to demonstrate impulse control
under both emotionally neutral and emotionally arousing conditions.?® Under emotionally neutral
conditions, individuals between eighteen (18) and twenty-one (21) were able to control their
impulses just as well as those in their mid-twenties (20s). However, under emotionally arousing
conditions, eighteen— (18) to twenty-ome- (2]) year—olds demonstrated levels of impulsive
bebavior and patterns of brain activity comparable to those in their mid-teens.?® Put simply, under
feelings of stress, anger, fear, threst, etc., the brain of a twenty— (20) year—old functions similarly

to a sixteen— (16) or seventeen— (17) year—old. —

(In addition to this maturational imbalance, one of the hallmarks of neurobiological
development during adolescence is the heightened plasticity—the ability to change in response to

experience—of the brain. One of the periods of the most marked neuroplasticity is during an
individual’s late teens and early twenties (20s), indicating that this group has strong potential for
behavioral change.® Given adolescents’ ongoing development and heightened plesticity, it is
difficult to predict future criminality or delinquent behavior from antisocial behavior during the
teen years, even among teenagers accused of committing violent crimes.?! In fact, many

7 A. Coben, et al., When is an Adolescent an Adult? Assessing Cognitive Contral in Emational and Non-Emotional

Contexts, 4 PSYCHOL. SCL 549-562 (2016).

& rd

3 | AURENCE STEINBERG, AGE OF OPPORTUNITY: LESSONS FROM THE NEW SCIENCE OF ADOLESCENCE (2014).
31 T, Moffitt, Life-Course Persistent Versus Adolescent-Limited Antisocial Behavior, 3(2) DEV. &

PSYCHOPATHOLOGY (2016). =
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researchers have conducted studies finding that approximstely ninety (90) percent of serious

juvenile offenders age out of crime and do not costinue criminal bebavior into adulthood 22y

Travis Bredhold was eighteen (18) years and five (5) months old at the time of the alleged
crime. According to recent scientific studies, Mr. Bredhold fits right into the group experiencing
the “maturational imbalance,” during which his System for sensation-seeking, impulsivity, and
susceptibility to peer pressure was fully developed, while his system for planning and impulse
control] lagged behind, unable to override thase impulses. He also fitginto the group described in
the study above which was found to act essentially like a sixteen— (16) to seventeen— (17) year—
old under emotionally arousing conditions, such as, for example, robbing a store. Most
importantly, this research shows that cighteen- (18) to twenty-one— (21) year-olds are
categorically less culpabie for the same three regsons that the Supreme Court in Roper found
teenagers under cighteen (18) to be: (1) they lack maturity to contro] their impulses and fally
consider both’the risks and rewards of an action, making them unlikely to be deterred by

—— knowledgeof likeliiood and severity of punishment; (Z) they are susceptible to peer pressure and
emoticnal iﬁﬂucncc, which exacerbates their existing immaturity when in groups or under stressful
conditions; and (3) their character is not yet well formed due to the neuroplasticity of the young

brain, meaning that they have a much better chance at rehabilitation than do adults.*

Further, the Supreme Court hes declared several times that “capital punishment must be
limited to those offenders who commit ‘a narrow category of the most serious crimes’ and whose

extreme culpability makes them ‘the most deserying of execution.”™ Roper; 543 U.S. at 568

32 K. Monahan, et al., Psychosocial (im)maturity from Adolescence (o Early Adulthood: Distinguishing Between
Adalescence-Limited and Persistent Antisocial Behavior, 25 DEV. & PSYCHOPATHOLOGY 1093-1105 (2013);

E. Mulvey, et al., Trajectories gf Desistance and Contimdty in Antisocial Behavior Following Court Adjudication
Amang Serfous Adolescent Offendery, 22 DEV. & Psvmupmowcv 453-475 (2010).

3 Roper, 543 U.S. st 569-70.
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(quoting Atkins, 536 U.S. at 319); Kennedy v. Lauisiana, 554 U.S. 407 (2008) (holding that the
Eighth Amendment prohibits the death penalty for the rape of a child where the crime did not
result, and was not intended to result, in the death of the victim); Kansas v. Marsh, 548 U.S, 163,
206 (2006) (Souter, J., dissenting) (“the death penalty must be reserved for ‘the worst of the
worst™). Given Mr. Bredhold’s young age and devdopfncnt, it is difficult to see how he and others

his age could be classified as “the most deserving of execution.”

Given the national trend toward restricting the use of the death penalty for young offenders,
and given the recent studies by the scientifi¢ community, the death penalty would be an
unconstitutionally disproportionate punishment for crimes committed by individuals under
twenty-one (21) years of age. Accordingly, Kentucky's death penalty statute is unconstitutional
insofar as it permits capital punishment for offenders under twenty-one (21) at the time of their

offense.

It is important to note that, even though this Cout is adhering to a bright-line rule as

g ’ \yer el

promoted by Roper and not individual essessment or a “menta] age” determination, the conclusions
drawn by Dr. Kenneth Benedict in his individual evaluation of Mr. Bredhold are still relevant. This
evaluation substantiates that what research has shown to be true of adolescents and young adults
as a class is particularly true of Mr. Bredhold. Dr. Benedict’s findings are that Mr. Bredhold
operates at a level at least four years below that of his peers. These findings further support the

exclusion of the death penalty for this Defendant.

L d

ol

JUDGE ERNESTO SCORSONE
FAYETTE CIRCUIT COURT

So ORDERED this the __/ _day of August, 2017.
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reaching a plateau between ages 23 and 26, Although there were some variations in
the magnitude of the observed age trends, the developmental patterns were largely

similar across countries,

RESEARCH HIGHLIGHTS

» Adolescence has been described as a time of heightened sensation
seeking and immature self-regulation, but few studies outside the
United States and Westemn Europe have examined the develop-
mental trajectories of these constructs.

s The present study examines age differences In sensation seeking
and self-regulation in a sample of more than 5000 individuals be-
tween the ages of 10 and 30 from 11 culturally and economically
diverse countries.

« Consistent with previous work, sensation seeking is higher during
adolescence - peaking at age 19 ~ than before or after, whereas
self-regulation continues to develop into the mid-20s.

» These patterns are strikingly simifar across the 11 countries studied,
and variations among countries in observed age trends are mainly in
the magnitude of age differences rather than in the shape of devel-
opmental trajectories.

1. | INTRODUCTION

Over the past decade, research on adolescent behavior has been in-
creasingly influenced by studies of adolescent brain development and,
in particular, by perspectives on the adolescent brain that emphasize
the different developmental trajectories of brain systems that govern
incentive processing and cognitive control. In these so-called ‘dual
systems' (Steinberg, 2008 ) or ‘maturational imbalance’ {Casey, Getz,
& Galvan, 2008} models, behavior during mid- and late adolescence is
frequently described as the product of a developmental asynchrony
between an easily aroused reward system, which inclines adolescents
toward sensation seeking, and still maturing self-regulatory regions,
which limit the young persen's ability to resist these inclinations. This
asynchrony is often invoked as an explanation for heightened risk-
taking during adolescence relative to childhood or adulthood. Some
writers have described this imbalance as akin to starting a car’s en-
gines befare a well-functioning braking system is in place.

Although the dual systemns model has been critiqued as provid-
ing an oversimplified account of neurobiological development (e.g.
Pfeifer & Aflen, 2012) and being insufficiently attentive to the ways in
which these brain systems interact {e.g. Casey, Galvan, & Somerville,
2016), research on psychological and behavioral development during
adofescence is, by and large, consistent with this model. As Shulman
and colleagues (2016) concluded in a recent review, evidence in favor
of the model is strong. Sensation-seeking increases during the first
half of adolescence and declines thereafter, following an inverted
U-shaped function (Luciana & Collins, 2012). In contrast,

self-regulation - the capacity to deliberately modulate one's thoughts,
feelings, or actions in the pursuit of planned goals (Smith, Chein, &
Steinberg, 2013} - increases linearly and gradually during adolescence
before plateauing in adulthood (Harden & Tucker-Drob, 2011}, Self-
regulatory capacities may reach adult-like levels at around age 15 in
relatively less arousing, ‘cool’ contexts {Casey, 2015), but when tasks
become more demanding or emotionally arousing, adult-like perfor-
mance may not be reached until closer to the mid-20s {Cohen et al.,
2016; Shulman et al., 2014; Veroude, Jolles, Croiset, & Krabbendam,
2013). These findings are consistent with a growing neuroimaging
literature showing amplified activation of reward-processing regions
(e.g. the ventral striatum and medial prefrontal cortex) in adolescents
compared with children and adults (Lucianz, Wahlstrom, Porter, &
Collins, 2012), and gradual maturation over the course of adoles-
cence and young adulthood within brain regions that subserve ex-
ecutive function (e.g. lateral prefrontal and parietal cortices and the
anterior cingulate) (Casey, 2015).

A word about terminclogy is warranted. In the present article, we
use the terms 'sensation seeking’ and 'self-regulation’ to each refer te
a broad constellation of interrelated but operationally distinguishable
constructs. As noted by Smith and colleagues {2013), within each broad
category some constructs refer to the underlying neurobiology (e.g. re-
ward sensitivity and cognitive control, respectively}, some to the psy-
chological indicators of this underlying biology (sensation-seeking and
self-regulation), and some to the behavioral manifestations of these
psychalogical traits (approach behavior and self-control). We recog-
nize that, within these broad categories, constructs measured at differ-
ent levels of analysis, or using different methods, are often only weakly
correlated (i.e. it is common to find weak correlations between self-
report and behavioral measures of putatively similar constructs), but
we believe that the overarching categories provide helpful heuristics.
We have chosen the labels 'sensation seeking' and 'self-regulation’ be-
cause these terms are commonly used in developmental psychological
research (Duckworth & Steinberg, 2015).

Although the developmental trajectories of sensation seeking
and self-regulation have been observed in many studies that have
employed a variety of methods and measures, most of the relevant
research has been carried out in the United States and a handful of
Western European nations (especially the Netherlands; e.g. Peters,
Jolles, van Duijvenvoorde, Crone, & Peper, 2015; van Duijvenvoorde
et al,, 2014; Van Leijenhorst et al., 2010}. In the present study, we ask
whether the inverted U-shaped pattern that characterizes the devel-
opment of sensation seeking between childhoad and adulthoed and
the gradual increase in self-regulation over the course of adolescence
are abserved in other parts of the world. We examine this question
using a mixture of behavioral tasks and self-reports, in order to better
capture the multidimensional nature of each construct.
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There are arguments to be made on both sides as to whether tra-
jectories of sensation seeking and self-regulation during adolescence
are universal or culturally variable. On the one hand, the dual systems
view derives explicitly from a neurobiological perspective on adoles-
cence that links developmental changes and age differences in sen-
sation seeking and self-regulation to changes in brain structure and
function that are assumed to be universal {or near-universal) features
of adolescent development (Spear, 2013). This is especially true with
respect to changes in reward processing, which are thought to be
caused by changes in dopaminergic activity as a consequence of the
impact of pubertal hormanes on the brain's reward-processing system
{Luciana et al., 2012). Changes in cognitive control systems, in con-
trast, have been posited to be relatively more subject to environmen-
tal experience {see Smith et al., 2013). Normative maturation of crucial
structures of these systems, such as the lateral prefrontal cortex, is
assumed to play a significant role in the development of self-regulation
between childheod and adulthood {Casey, 2015). To the extent that
the imbalance hypothesized within the dual systems perspective is a
biglogical given, it should be seen cross-culturally.

On the other hand, there is reason to think that pattems of age dif-
ferences in sensation seeking and self-regulation vary across cultures.
Adolescence s a stage of development in which there are substantial
differences among cultures in expectations, socialization practices,
and the structure of social institutions (Larson, Wilson, & Rickman,
2009). In some parts of the world, such as the United States, ado-
lescence is viewed as a time during which the display of exuberance,
novelty seeking, and experimentation with exciting experiencesis not
only normative, but desirable (Palladino, 1994). This is consistent with
standardized ratings of countries along the dimension of ‘Indulgence-
Restraint, which refers to the extent to which societies encourage in-
dividuals to satisfy hedonic goals (Hofstede, 2011). Both the United
States and the Netherlands, where the bulk of research into age dif-
ferences in sensation seeking and self-regulation has been carried
out, score high on indulgence relative to other countries, particularly
those in Asla (e.g. China and India} and Eastern Europe {e.g. Ukraine
and Romania) (Hofstede, Hofstede, & Minkov, 2010). In a culture that
accepts (or even encourages) self-gratification in its young people, it is
hardly surprising that sensation seeking is especially pronounced and
self-regufation still immature during this phase of development. Thus,
the pattern of age differences in sensation seeking and self-regulation
described in the literature is culturally consistent with the expecta-
tions for adolescents in the societies in which most of the research has
been conducted.

Not all parts of the world share this vision of adolescence as a time
of carefree recklessness. In many non-Western cultures, especially
those in Asia, self-regulation is demanded from children at an early age,
and adolescence is not a time of exploration, self-indulgence and nov-
elty seeking, but of buckling down to prepare for adult life (Chaudhary
& Sharma, 2012; Chen, Cen, Li, & He, 2005; Weisz, Chaiyasit, Weiss,
Eastman, & Jackson, 1995). Experimentation with drinking, drug use
and premarital sex is neither accepted nor viewed as normative in
many non-Western cultures (Haddad, Shotar, Umilauf, & Al-Zyound,
2010; Rehm etal,, 2003}, In these contexts, heightened sensation

seeking or immature self-regulation may not be characteristic of ado-
lescence. Indeed, we might expect far less change in these aspects of
psychological functioning during adolescence, because expectations
for self-regulation are already high prior to adolescence and because
this period is not one in which excessive sensation seeking is tolerated,
much less encouraged.

The current paper presents the findings of a cross-sectional,
multinational, multi-method study of behavioral and psychological
develapment during the second two decades of life in a sample of
appraximately 5000 individuals. Participants came from 11 countries
(China, Colombia, Cyprus, India, Italy, Jordan, Kenya, the Philippines,
Sweden, Thailand, and the United States). Using self-report and behav-
ioral measures, we investigated age differences in sensation seeking
and self-regulation. We asked two main questions. First, are pattems
of age differences in sensation seeking and self-regulation simifar in
a multinational sampie to those that have been reported in previous
studies of American and European individuals? Second, within this
multinational sample, how do developmental trajectories differ across
disparate contexts? To answer this latter question, we compared pat-
terns of age differences across the 11 countries.

2 | METHODS

2.1 | Participants

The sample for the present analyses (N = 5404) comprised between
407 and 570 individuals between the ages of 10 and 30 years from
each of 11 locales: Guang-Zhou and Shanghai, China (N =493);
Medellin, Colombia (N = 513); Nicosia, Cyprus (N = 407); Delhi, India
(N = 425); Naples and Rome, italy (N = 561); Amman and Zarga, Jordan
(N = 506}; Kisumu, Kenya (N = 488); Manila, the Philippines (N = 512);
several cities in the west of Sweden (N = 425); Chang Mai, Thailand
(N = 504); and Durham and Winston-Salem, the United States (N =
570). The gender balance was nearly even within the whole sam-
ple (49.2% male, n=2658; 50.8% female, n =27446), within each
country {range: 48.9-53.8% female), and across age groups (range:
48.7-52.0% female). Most of the 10-11-year-olds were participants
in an ongoing study of parenting across cultures (PAC) that is being
conducted in all of these locales except Cyprus and India (Lansford &
Bomstein, 2011).

The PAC countries were originally selected because they differ
markedly in how children are disciplined, a primary focus of that proj-
ect. This focus resulted in a sample of countries that is diverse along
several socio-demographic dimensions, including predominant race/
ethnicity, predominant religion, various economic indicators, and in-
dices of child well-being. For example, on the Human Development
Index, a composite measure of a country's status withrespect to health,
education and income, participating countries ranged from a rank of 5
{United States) to 147 (Kenya) out of 187 countries with available data
(United Nations Development Programme, 2014). The participating
countries varied widely not only on socio-demographic indicators, but
also on psychalogical constructs such as individualism versus collec-
tivism, which s iikely to influence how adolescents and adults male
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day-to-day decisions, and on the dimension of ‘Indulgence-Restraint,
which, as we noted eartier, is likely to influence both sensation seeking
and self-regulation. Ultimately, this diversity provided us with an op-
portunity to examine our research questions in a sample that is more
generalizable to a wider range of the world's populations than is typ-
ical in most research on adolescent development. Although there are
ethnic minorities in each of the participating countries, participants
did not identify themselves as being members of any ethnic minority
groups except in the United States, where we deliberately enrolled a
mix of Black, Latino, and White participants.

All participants were recruited from the same neighborhoods as
the children in the PAC study; in Cyprus and India, which are not in
the PAC study, we recruited from neighborhoods similar to those used
in the PAC study. In each country, the sample was recruited to yield
an age distribubion designed to replicate the age distribution of an
American sample who had been studied previously using a similar test
battery see Steinberg et al., 2008, for a description). Many contempo-
rary scholars define adolescence as beginning with puberty and ending
when individuals have made the transition into adult roles. The 10-30
age range in this study allows us to capture this age period while allow-
ing for warldwide variation in the age of pubertal onset and the age of
transition Into adulthood. In order to have cells with sufficiently large
and comparably sized subsamples for purposes of data analysis, each
study site attempted to recruit at least 30 males and 30 females from
each of seven age groups: 10-11 years, 12-13 years, 14-15 years,
16-17 years, 18-21 years, 22-25 years and 26-30 years (see Table 1
for the distribution of participants across age groups by country).
Across countries, participants came from households with comparable
levels of parental education, which averaged some college.

Participants were recruited via flyers posted in neighborhoods,
schools, advertisements placed in newspapers, and word of mouth.
Because of this recruitment method, we cahnot determine whether
those who respanded to recruitment advertisements differed from
those whe did not. Informed consent was obtained for all participants
aged 18 and older. Parental consent and adolescent assent were ob-
tained for all youth under 18 except in Sweden, where parental consent
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is not required for youth of 15 years and older. local Institutional
Review Boards (IRBs) approved all procedures.

2.2 | Procedures

Research staff in all countries underwent identical training proce-
dures. Participants completed a 2-hour session that included several
computerized tasks, computerized self-report measures, a demo-
graphic questionnaire, computerized tests of executive functions, and
a measure of intellectual ability. These sessions were completed indi-
vidually in participants’ homes, schools, or other suitable locations {e.g.
community centers) designated by the participants. Measures were
administered in the predominant language at each site, following for-
ward- and back-translation and meetings to resolve any item-by-item
ambiguities in linguistic or semantic content (Erkut, 2010; Maxwell,
1996 ). Translators were fluentiin English and the target language. In
addition to trenslating the measures, translators were asked to note
items that did not translate well, were inappropriate for the partici-
pants, were culturally insensitive, or elicited multiple meanings, and to
suggest improvements, Site coordinators and translators reviewed the
discrepant items and made appropriate modifications. Measures were
administered in Mandarin Chinese {China), Spanish (Colombia and the
United States), Italian {italy), Arabic {Jordan), Dholue {Kenya), Filipino
{the Philippines), Greek (Cyprus), Hindl (india), Swedish (Sweden}, Thai
(Thailand), and American English (India, Kenyz, the Philippines and the
United States).

In order to keep participants.engaged in the assessment, they were
told that they would receive a base payment for participating in the
study, and that they could obtain a bonus (equal to appraximately 50%
of the base payment) based on their performance on the computer
tasks. In actuality, all participants received the bonus. In the United
States, the base payment was U5$30 and the bonus was US$15. in
other countries, the principal investigators and site coordinatars {with
the approval of the local IRB} determined the amount of an appro-
priate base payment, taking into account the local standard of living
and minimum wage, and ensuring that the amount was sufficient to

TABLE 1 Distribution of participants

My,
- i o
Bl e ?‘“36 302410 w-fﬁ across age groups by country

China 109 61 60 60 79 59
Jtaly . 184 60 63 58 59 59
Kenya 3 77 68 58 60 61
Phil. 114 & 62 62 72 68
Thal, 131 84 60 4 68 64
Sweden 53 58 60 61 60 60
us 164 61 60 58 67 61
Colom. 140 59 61 59 57 59
Jordan 86 58 58 56 56 61
India 55 59 61 59 59 61
Cypus 32 37 33 40 61 48

Total 1161 677 646 615 698 661

e e et bt ik SarinAd e G0k

Note. Phil, Philippines; Thai, Thailand, US, United States; Colom., Colombia.
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60 488
61 544
63 480
63 504
51 502
59 411
66 537
58 493
34 429
60 414
52 303
647 5105
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encourage participation in the study but not so large so as to be co-
ercive. [The Swedish university participating in the study did not per-
mit research subjects to be paid in cash, 5o participants were given
three mavie tickets {two as the base payment and one as a bonus)
as compensation.] At the end of testing, participants were debriefed
regarding this deception in countries where local IRBs deemed this
disclosure necessary.

Following each assessment, the interviewer answered a series of
five questions that asked about the participant's engagement in the
assessment and the quality of the data. A small number of assessments
{3.2%, N =172) were rated as unuszble (e.g. the participant did nat ap-
pear to understand the questions or tasks, did not pay attention to
Instructions, or was obviously disengaged); these cases were dropped
from the sample, After accounting for unusable assessments and miss-
ing data on certain key variables (see the subsequent discussion on
‘Missingness’}, the final sample comprised 5105 participants (2578 fe-
males, M age = 17.08, 50 = 5.92} (see Tzble 1). All analyses were con-
ducted using Mplus (Version 7.31; Muthén & Muthén, 1998-2010),

2.3 | Measures

Of ceniral interest in this report are a demographic questionnaire, an
assessment of intelligence, and six outcome variables: three indexing
sensation seeking, and three indexing self-regulation. In the interest
of brevity, measures that were included in prior studies are not de-
scribed In detzil here; readers are directed to prior publications and
to the Supporting Information that accompanies this article for ad-
ditional information.

2.3.1 | Demographic questionnaire

Participants reported their age, gender, and the level of education of
each of their parents. We used the average level of the participant’s
parents’ education {i.e., highest grade completed from O to grade 12,
with some college coded as 13, a college diploma = 14, and education
beyond college = 15} to characterize the home environment during
the participant’s formative years (Le., even for our adult participants,
we used parental education, rather than the individual's educa-
tienal attainment, as our index} (for a discussion of this strategy, see
Steinberg, Mounts, Lambom, & Dambusch, 1991). In some locales,
there were small differences between age groups in average levels of
parentsl education, often with relatively lower average parental edu-
cation reported by the older participants, whose parents had grown
up at a time when postsecondary enrollment was less common, espe-
cially among women. Accordingly, we controlled for parental educa-
tion in all analyses,

2.3.2 | Intelligence

The Matrix Reasoning subtest of the Wechsler Abbreviated Scale of
Intelligence (WASI) (Psychological Corporation, 1999), administered
on a laptop, was used to produce an estimate of nonverbal intellectual
ability. (Given the variability In language across the research sites, we

used only the Matrix Reasoning subscale.) The WAS! has been normed
for individuals between the ages of & and 89 years; an age-normed
score (t-score) was computed for each participant. Participants’ WASI
scores, because they were obtained via computer administration, may
not be comparable to scores from traditionally administered WASIs.
Nevertheless, we were able to use these scores to control for any
age-group differences in general intellectual functioning that might
influence task performance.

2.3.3 | Sensation-seeking composite

Three measures were used to index sensation seeking: the lowa
Gambling Task, self-reported sensation seeking, and the Stoplight
game, Scores on these measures were standardized and averaged to
form a composite measure of sensation seeking. In order to generate
coefficients with interpretable decimal values, sensation-seeking com-
paosite values were multiplied by 100.

Modified lowa Gambling Task

Inherent in the definition of sensation seeking is the tendency for in-
dividuals to pursue activities that are perceived as potentially reward-
ing. The lowa Gambling Task was used to generate 8 measure of reward
approach. In the present study, the standard lows Gambling Task (IGT;
Bechara, Damasio, Darmasio, & Anderson, 1994) was modified in two key
ways, First, participants made a play-or-pass dedision with regard to one
of four decls pre-selected on each trial, rather than being free to draw
from any of four decks (see Cauffman et al., 2010 for details). This modi-
fication afforded us the ability to track independently affinity for advan-
tageous decks and avoidance of disadvantageous cnes (Peters & Slovic,
2000). Second, whereas gains and losses of a single card were presented
simultaneously and separately in the original IGT (e.g. ‘you won $100',
‘you lost $3007), our madified version presented only the net amount for
each card {e.g. ‘you lost $2007. As in the original task, two of the decks
are advantageous and result in a monetary gain over repeated play,
while the other two decls are disadvantageous and produce a net loss
over repeated play, On each trial, one of the four decks was highlighted
with an arrow, and participants were given 4 s to decide to play or pass
on that card. If the participant chose to play, a monetary outcome was
displayed on the current card, and the total ameunt of meney eamed up
to and including that trial was updated on the screen. If the participant
chose to pass, no feedhack was provided, and the next card appeared.
(If the participant did not respond one way or the other within 4 s, the
trial was considered invalid.) The task was administered in six blacks of
20 trials each. In order to quantify reward approach, we computed the
change, from the first to the last block of the task, in the percentage of
times the participant chose to play on advantageous decks when given
the chance. Higher scores reflect greater reward approach.

Self-reported sensation seeking

Self-reported sensation seeking was assessed using a subset of six items
from the Sensation Seeking Scale (Zuckerman, 1994). Many of the
jtems on the full 19-item Zuckerman seale appear to measure impul-
sivity (e.g.. ‘| often do things on impulse?). In light of our interest in
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distinguishing between lrnpulsmty and sensation seekmg. our [meas-
ure included only the items that clearly indexed thrill- or novelty-
seeking (sample item: 'l fike doing things just for the thrill of it’; see
Steinberg et al., 2008}, All items were answerad as either true or false.
Relizbility for the whole sample on this six-item scale was a= .63, with
reliabilities for separate countries ranging from .49 [Kenya) to .78
{India). Confirmatory factor analysis indicated good madel fit for this
scale (2[9] = 165.51, p < 0001, RMSEA = 058, 90% CI [051, .06,
CFl = .96, TLI = .94). For purposes of analysis, self-reported sensation-
seeking scores were multiplied by 100 (creating a lower limit of '0' and
an upper limit of '200').

Stoplight game

Also inherent in the notion of sensation seeking is the willingness of
individuals to pursue rewards even when some degree of risk is in-
volved. The Stoplight game (Steinberg et al., 2008) was employed to
generate a measure of risky driving. The player was asked to "drive’ a
car to a party at a distant location in as little time as possible, pass-
ing through 20 intersections, each marked by a traffic signal. The par-
ticipant's vantage point was that of someone behind the wheel, with
the road and roadside scenery visible, Before playing, participants
were informed that when approaching an intersection in which the
traffic signal tumns yellow, they must decide whether to stop the car
{using the space bar} and wait for the light to cycle back to green, or
to attermnpt to cross the intersection. Participants could not contral
the car's speed, and the 'brakes’ enly worked after the Tight turned
yellow. Participants were told that one of three things may happen
depending on their decision: (1} if brakes are not applied and the car
passes through the Intersection without crashing, no time is lost; (2} if
brakes are applied before the light tumns red, the car will stop safely,
but 3 s will be lost waiting for the green light; or (3) if brakes are not
' applied or are applied too late, and the car crashes (accompanied by
squealing tires, a loud crash, and the image of a shattered windshield),
more time will be lost (approximately 6 s). Participants must decide
whether to drive through the intersection in order to save time (but
risk losing time if a crash occurs), or to stop and wait (and willingly lose
a smaller amount of time). The cutcome variable of interest was risky
driving, defined as the proportion of intersections the participant en-
tered without braking. This measure has been shown to be correlated
with self-reported sensation seeking {Steinberg et al.,, 2008).

In the present sample, intercorrelations among the measures of
sensation seeking were as follows: IGT reward approach and self-
reported sensation seeking, r =.03, p < .05; IGT reward approach and
Stoplight, r=.04, p <.01; and self-reported sensation seeking and
Stoplight, r= .07, p <.001.

2.3.4 | Self-regulation composite

Three measures were used to index self-regulatiors the Stroop task,
self-reported planning, and the Tower of Londen task. Scores on these
measures were standardized and averaged to form 2 composite measure
of self-regulation. In order to generate coefficients with interpretable
decimal values, self-regulation composite values were multiplied by 200.

Stroop task

A fundamental aspect of self-regulation is the ability to suppress a
conditioned or automated (prepotent) response, and many tasks
measuring response inhibition require participants to respond to a
specific simulus presented frequently but to refrain from respond-
ing to the rare occurrence of another. A computerized version of the
classic Stroop color-word task was administered to assess prepotent
response inhibition {Banich et al,, 2007; see Albert & Steinberg, 2011,
far details of this version). On each trial, the participant was presented
gither a color-word {e.g, ‘BLUE', 'YELLOW') or a non-color word [e.g.
'MATH', 'ADD") and Instructed {o identify the color in which the word
is printed {while ignoring the semantic meaning of the word) by press-
ing a corresponding key as quicldy as possible. In this version of the
task, all color-word trials are incongruent, such that the color of the
ink in which the word is printed does not match the semantic meaning
of the word {e.g. the word 'BLUE’ printed in yellow).

Participants completed two 48-trial experimental blocis, The first
block included an equal mix of reutral and incongruent trials, and the
second block included a greater number of neutral than of incongruent
trials. Success on this task relies on one’s ability to maintain an abstract
goal {respond with the ink color) and inhibit one's inclination to respond
to the word's meaning. In order to extract a measure of self-regulation,
we computed the percentage of correct responses on incongruent tri-
als (i.e. in which there was a conflict between the color word and the
color of the font in which it was printed} within blocks containing rel-
atively fewer incongruent trials, which were therefore more likely to
cause interference. Higher scores indicated better response inhibition.

Self-reported planning

Six items from the impulsivity subset of the Zuckerman Sensation
Seéking Scale (S55; Zuckerman, 1994} were used to compute a meas-
ure of self-reported planning. [Although the 555 is used primarily to
assess sensation seeking, many of the items actually measure impulse
control (for a discussion, see Steinberg et al., 2008}.] ltems included
in the impulse control subset reflect a lack of planning (e.g., 'l tend
to begin a new project without much planning on how 1 will do it’,
reversed} and acting without thinking (e.g, '| often act without think-
ing', reversed). Two additional items comprising the impulsivity subset
appear {on their face) to be more closely related to our conceptual-
ization of sensation seeking [i.e. ] enjoy getting into new situotions
where | can't tell whether it will end up bad or good' and 'l often get
so carried away by new and exciting things and idea that [ never think
of possible problems that might happen’ (emphasis added)] and were
therefore omitted from our calculation of the planning score. All
items were answered as either True (coded 1) or False (coded 0}, and
jtem scores were averaged. Higher scores reflect stronger planning.
Planning scores were strongly correlated with other measures of simi-
lar constructs assessed in the present test battery (e.g. planning was
positively correlated with the 'planning ahead' subscafe of the Future
Orientation Scale, r =.50, p <.001; Steinberg et al., 2009). Reliability
for the whole sample on this six-item scale wasa = .63, with reliabili-
ties for individual countries ranging from .47 {Colombia) to .73 (India).
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Confirmatory factor analysis indicated good model fit for this scale
(x*[9) = 142.33, p <0001, RMSEA = 054, 90% C [.046, .062), CFl =
.97, TU = .95). For purposes of analysis, self-reported planning scores
were multiplied by 100 (creating a lower limit of ‘0° and an upper limit

of '100'.

Tower of London task

A computerized version of the Tower of London task (Shallice, 1982)
was used to generate a measure of Impulse control (Steinberg et al,
2008). One of the capacities assessed by the Tower of London task
is whether one can inhibit acting before a plan is fully formed. The
participant Is presented with pictures of two sets of different-colored
balls and three empty rods, cne of which can hold three balls, one two
balls, and the last, only one ball. The first picture shows the starting
position of the three balls, and the second depicts the goal position
The participant is asked to move the balls in the starting arrangement
onto and between the rods to match the goal arrangement in as faw
moves as necessary. Five sets of four problems are presented, begin-
ning with four that can be solved in three moves and progressing to
those that require a2 minimum of seven moves. Impulse control was
indexed as the average time (in milliseconds)} between the presenta-
tien of each difficult problem (i.e., these requiring a minimum of six
or seven maves to complete) and the participant's first move. Longer
latencies to first move indicate greater impulse control.

In the present sample, intercorrelations among the measures of
self-regulation were as follows: Stroop and self-reported planning,
r=.04,p < .01; Stroop and Tower of London, r = .07, p < .001; and self-
reported planning and Tower of London, r = .08, p <001,

2.3.5 | Measurement invariance of self-report scales

In arder to ensure that self-report measures of sensation sesking and
planning were appropriate to use within our cufturally diverse sample,
we tested for measurement invariance of factor loadings and inter-
cepts across the 11 countries using the alignment technique (Muthén
& Asparouhov, 2014). (Details on this procedure are provided in the
Supporting Information.} As per the guidelines provided by Muthén
and Asparouhov (2014), approximate measurement invariance can be
assumed if fewer than 25% of the parameters are non-invariant for
a given measure. [n our two self-report measures (sensation seeking
and planning), no more than 14% of parameters - intercepts as well
as loadings ~ were nen-invariant (see Tables 51 and 52}. These results
suggest that these questionnaires are reliable across countries in our
sample.

24 | Dataanalysis

241 | Missingness

In order to minimize bias resulting from outliers, scores on any out-
come variable that were greater than 3.5 standard deviations from
the mean were recoded as missing (see below for detalls). As noted
earlier, a small number of assessments (3.18%, N =172) were rated

as unusable by the interviewer and excluded from analyses. Of the
remaining 5232 cases, 2 participants [04%) were missing age, 95
(1.80%) were missing data on parental education, and 43 (.B2%)
were missing WASI scores. Participants with missing data on these
demographic variables were excluded from anaiysis. Of the final ana-
lytic sample of 5105 participants, 21 {41%) were missing IGT data,
5 (0%} lacked a self-reported sensation-seelding score, 3 (.10%)
lacked a self-reported planning score, 143 {2.80%} lacked Stoplight
data, 379 (7.42%; 72 of these cases were outliers recoded as missing)
were missing Tower of London data, and 119 (2.31%; 87 of these
cases were outliers recoded as missing) were missing Stroop data.
Full-information maximum likelihoad (FIML) within Mplus was used
to reduce bias owing to missing data on these variables. Because
some variables were negatively skewed (i.e, latency to first move on
the Tower of London) or positively skewed (i.e, self-reported plan-
ning and accuracy on Stroop), we used bootstrapped standard errors
{3000 resamples) in assessing statistical significance and computing
confidence intervals.

24.2 | Centering independent variables

All independent variables were centered so that coefficients and in-
tercepts reflected meaningful vaiues within the range of the sample.
WAS| scores and parental education were centered at their respective
means. Age was centered at 18 years.

243 | Malin effects

A series of regression analyses were completed to investigate age
trends within the whole sample for both composite variables (the
sensation-seeking composite and the self-regulation composite) and

“for all six component variables {i.e., reward approach on the IGT,

self-reported sensation seeking, risky driving in the Stoplight game,
response jnhibition on the Stroop task, self-reported planning, and
impulse control on the Tawer of London task). Age and age? were
entered as predictors to test for quadratic trends, specifically, a rise
{during adolescence) and fall {into adulthood) in sensation seeking, and
an increase across adolescence and into adulthood in self-regulation,
If the quadratic term was not significant, the linear effect of age was
tested (absent the quadratic term). All analyses controlled for parental
education and WAS| t-score. Owing to space considerations, and in
light of previous research indicating that developmental trajectories
of sensation seeking and self-regulation are quite similar among males
and females (Shulman, Harden, Chein, & Steinberg, 2015), we elected
not to conduct analyses separately by gender.

2.4.4 | Differences among countries

We used multiple-group structural equation models to test for differ-
ences in age trends among countries in the composite variables and
in each of the six companent variables. Results for the compasites are
reported in the main text; results for the component variables can be
found in the Supporting Information.
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Note. Par. Ed., parental educatior; WASI, WASI t-score: SR S5, self-reported sensation seeking; IGT,
lowa Gambiing Task; SR Plan, self-reported planning; TolL, Tower of London task.

*p <.05;**p <.01; ***p < .00L

For each outcome, we first specified a ‘constrained’ model, in which
the effects of all predictors were set to be equal across countries. We
then examined the change in chi-square between this model and a com-
parison model in which the effects of age and age® were free to vary
across country. If model fit was significantly worse in the constrained
model than in the comparison model (indicated by a change in x? of
31.41 or greater, corresponding to a 20-unit change in parameters), we
deduced that there were significant differences across groups on at least
one of the parameters that were free to vary in the comparison model
(i.e. age or age?). Intercepts were free to vary across groups in all models.
Covariates were constrained across groups unless otherwise noted.

In cases where chi-square difference testing yielded significant re-
sults (indicating significant variation in age patterns across countries),
we conducted further analyses to characterize these differences. To
do s0, we examined whether each country's age pattern - with re-
spect to either sensation seeking or self-regulation - differed from the
pattern, on average, of the other 10 countries considered in the aggre-
gate. Accordingly, we conducted a series of analyses comparing two
groups: one containing the individual country, and the other contain-
ing the other 10 countries. Using 2-df chi-square difference testing,
we compared a madel in which age and age® were constrained to be
equal across the two groups and a madel in which they were free to
vary. A significant change in chi-square value (i.e, greater than 5.99)
indicated that the individual country differed from the overall age pat-
tern of a given construct.

Finally, we described the shape of the average age-related pat-
tern {i.e., linear, curvilinear, etc.) for each country for each outcome.
Because we were interested in exploring age patterns within countries,
we standardized the six measures that make up the composites sep-
arately for each country and averaged these values to form the com-
posite variables used in these analyses. Regression analyses were fit
separately for each country.

3 | RESULTS

3.1 | Main effects

Intercorrelations are presented in Table 2. Means and standard de-
viations for all variables are reported in Table 3. Results for the

sensation-seeking and self-regulation composite variables are re-
ported here; results for each component variable are found in the
Supporting Information. Descriptive information broken down by
country is available from the authors.

As expected, the age pattem of the sensation-seeking composite
within the whole sample followed an inverted-U pattern (b,,, = 0.35,
SE=015,p=.02;b, 2= -0.19, SE = 0.03,p < .001), increasing across
adolescence, peaking at around age 19, and subsequently declining
into adulthood (see Table 4). By comparison, the age pattemn of self-
regulation increased until the early to mid-20s (bm = 2.60, 5E = 0.15,
p<.001; trm2 = -0.20, SE = 0.03, p < 001} without a marked decrease
thereafter. Figure 1 displays the age trends and confidence intervals of
both composites, centered at age 10 to show relative changes in the
constructs from the youngest age onward.

3.1.1 | Post hoc probing

Central to our model is the propasition that sensation seeking peaks
in mid- to late adolescence and subsequently declines into aduithood,
whereas self-regulation increases into late adolescence or adulthood
and subsequently stabilizes. Visual inspections of the age patterns
in the sample as a whole were consistent with these predictions.
However, in order to better describe the differences in the age trends
of these constructs, we first identified the age at which the estimated
value of each construct was highest. Then we tested whether, beyond
the age of the highest value, scores on the relevant measure of the
construct decreased linearly with age, consistent with the rise-and-fall
pattem expected for sensation seeking, or failed to change with age,
consistent with the plateau expected for self-regulation.

By iteratively re-estimating our models with age re-centered at
each year, we were able to identify the age (in whole years) at which
each construct's estimated value was highest. Sensation seeking
peaked at age 19, consistent with visual inspection. An analysis of the
effects of age after this peak (i.e., those aged 20 to 30, N = 1659) indi-
cated that sensation seeking decreased significantly from age 20 to 30
(bm = -2.00, SE = 0.47, p <.001) (see bottom of Table 4), In contrast,
self-regulation peaked at age 24, but did not change significantly after
age 25, remaining at the same level until age 30 (N = 802; b, = -0.77,
SE=1.40,p=.59).
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but the rate at which self-reguiation increased and the age at which
it plateaued varied among these countries. In Jordan and India, self-
regulation did not vary systematically with age [Jordan b, = -0.67,
SE =0.56, p =.23; India b,ﬁl ={.72, 5€ = 0.04, p = .20). In Sweden and
Cyprus, on the ather hand, self-regulation Increased linearly with age
without plateauing (Sweden by, = 2.25, S5E = 045, p < .001; Cyprus
bm = 2.36, 5 = 0.15, p <.001). Thus, some of the ohserved differ-
ences between countries in the age pattern of self-regulation reflected
differences in the intensity with which self-regulation increased with
age (e.g., inboth China and Thailand, self-regulation increased and then
plateaued, but the increase was relatively steeper in China), whereas
other differences between countries reflected a distinctly different
age-related pattern (i.e,, a linear increase with no discernible plateau
in Sweden) or no age-related pattern at alf (i.e. in Jordan and India).
Last, we examined the age-related paitern in the development of
sensation seeking and seif-regulation within each country considerad
separately, using within-country standardized variables, Results for sen-
sation seeking revealed a significant, inverted U-shaped curvilinear age
patternin 7 of the 11 countries: China, Indta, ltaly, Kenya, the Phifippines,
Thailand and the United States. Sensation seeking increased linearly
with age in Jordan {b = 1.27, SE = 0.57, p =.03). We found no evidence

T T
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the age curve) did not differ significantly
from zero. Dashed lines indicate 5%
confidence bands

that sensation seeking varied with age in Sweden (b = -0,21, SE=0.58,
p=.72), Colombia(h = -0.27, 5E =0.48,p=.57),0r Cyprus (b = -0.32,
SE = 0.55, p=.56). Detailed results of these analyses are described in
Table S5. See Figure 2 {top) for aplot of significant age trends.

With respect to self-regulation, we found significant age-related
increases in 9 of the 11 countries. In China, Italy, the Philippines, and
the United States, self-regulation inareased during adolescence and
plateaued in early adulthood. Self-regulation increased linearly with
age in Colombia (b = 2.45, SE = 0.46, p < .001), Cyprus (b = 2.00, 5€ =
0.76, p = .009), Kenya (b = 1.27, 5E = 0.43, p = .003), Sweden (b = 282,
SE = 0.51, p <.001), and Thailand (b = 2.91, 5E = 0.59, p < .001). Self-
regulation tended to increase linearly in Jordan (b = -0.97, SE = 0.58,
p =.09), but we did not find age-related differences in India (b = 0.77,
SE=0.52, p = .14). Full results of these analyses are described in Table
56. See Figure 2 {bottom) for a plot of significant age trends.

4 | DISCUSSION

Overall, our findings indicate that the developmental patterns in sensa-
ticn seeking and self-regulation observed previously in American and
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Western European samples are found in other parts of the world as
well, in countries that vary considerably with respect to their cultural
and economic contexts. Generally speaking, self-regulation develops
linearly and gradually over the course of adalescence, reaching 2 pla-
teau somewhere during the mid-20s, whereas reward seeking follows
an inverted U-shaped pattern, increasing between preadolescence
and late adolescence, peaking at around age 19, and then declining as
individuals move into and through their 20s. Although there are minor
variations in these patterns across countries, the similarities between
the observed age trends are far more striking than the differences.
When countries evinced age pattemns that differed from the overall
trend, the differences were more often in degree {e.g., in how sharply
sensation seeking peaks in late adolescence, or the degree to which
self-regulation improves over the course of adolescence), rather than
in the shape of the age trend. Moreover, although the correlations
between the three companents of each composite are modest, as we
expected them to be, all three indicators of sensation seeking follow
a curvilinear age pattern with a peak in adolescence, whereas all three

indicators of self-regulation show a gradual increase between preado-
lescence and young adulthood.

Prior studies of age differences in sensation seeking and the pro-
cesses presumed to underlie it, such as reward sensitivity, have dis-
agreed as to whether the peak occurs in middle or in late adolescence
(Shulman et al,, 2016). The results of the present analyses indicate that
discrepancies among studies in the exact age of the peak are proba-
by the result of differences in samples and measures. Thus, although
scores on the composite measure of sensation seeking in the sam-
ple as a whole peaked at age 19, the peak occurred somewhat earfier
than this in some countries (e.g. Italy) and later in others (e.g. Kenya).
Similarly, although the peak in the composite measure was observed
at 19, sensation seeking as indexed by risky driving on the Stoplight
game peaked earlier than this, whereas sensation seeking as indexed
by approach behavior on the IGT peaked later, The important point,
it seems to us, is that pretty much regardless of how or where it was
measured in this large intemational sample, sensation seeking is higher
during middle and late adelescence than before or after.
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Along simitar lines, past research on self-regulation has not always
been consistent with respect to the extent to which this capacity con-
tinues to grow after adolescence, with some studies indicating a mid-
or late adolescent plateau (Andrews-Hanna, Mackiewicz Seghete,
Claus, Ruzic, & Banich, 2011) and others pointing to continued im-
provement into the mid-20s {Shulman et al.,, 2016; Somerville, Hare,
& Casey, 2011). The findings of the present study suggest that these
discrepancies may alsa result from variations in samples and measures.
Thus, although scores on the composite measure of self-regulation
in the sample as 2 whole plateaued during the mid-20s, this pattern
was chserved in some countries {e.g. China), but not in others, where
self-regulation continued to develop beyond this age (e.g. Colombia).
As with sensation seeking, age trends in self-regulation also varied
as a function of how it was measured. The young-adult plateau was
most obvious with respect to impulse control as indexed by perfor-
mance on the Tower of London task, whereas scores on the measure
of self-reported planning continued to improve during the late 20s.
Regardless of how it is measured, however, the development of self-
regulation clearly is not complete by the end of adolescence.

Despite the general pattemn of consistency in findings across mea-
sures, a subset of countries did not evince the expected age patterns
as measured by the sensation-seeking and self-regulation compasites.
The countries that did not display the inverted U-shaped pattern of
sensation seeking - Jordan, Colombia, Cyprus and Sweden - differ
with regard to culture, geography and economics, among other vari-
ables, so it Is hard to speculate about a common factor that might lead
all of these countries to depart from the expected trend. Although the
two countries in which we did not observe increases in self-regulation
with age (Jordan and India) both score relatively high in ‘restraint’
in ratings of countries along the ‘Indulgence-Restraint’ dimension

_(Hofstede et al, 2010}, an examination of the mean self-regulation
composite scores in these countries indicates that the absence of an
age trend on this measure is probably not due to a ceiling effect (ie.
the scores were not so high as to preclude improvement with age). We
have no ready explanation for this, and in the absence of chvious simi-
larities among these countries in other respects, it would be imprudent
to offer post hoc explanations of these findings. However, we do note
that, although scores on the self-regulation composite did not change
significantly with age in India, self-regulation as measured by the two
behavioral tasks did show modest improvements with age {none of
the self-regulation measures evinced age-related change in Jordan).
Exploring specific country-level differences in developmental trajecto-
ries, as well as in mean levels of sensation sesking and self-regulation
at different ages, will be important for future research.

Oversll, the results of this study are consistent with portrayals of
adolescence as a time of heightened sensation seeking in the face of
still developing self-regulation, a combination that has been linked to
the greater prevalence in risk taking during adolescence than before
or after {(Quinn & Harden, 2013; Steinberg, 2008). Given that actual
rates of adolescents’ risky behavior vary considerably around the
world, however, it is clear that while certain aspects of psychological
development in adolescence may be universal (and perhaps dictated
by biology}, their downstream effects are not. Although evolutionary
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models of adolescence are helpful in explaining why this stage of de-
velopment is a petiod during which individuals are more willing to take
risks - the argument is that the willingness to take risks at time of peak
fertility allows juveniles to leave and mate outside the natal environ-
ment - these models do not explain why adolescent risk-taking mani-
fests itself to different degrees and in different ways around the globe,
The fact that this is the case can only mean that the broader context
in which adolescents develop exerts a powerful impact on the extent
to which young peaple engage In risky and health-compromising be-
havior. From a public health perspective, this is very goed news, forit
suggests that adolescent recklessness is not the inevitable bypraduct
of the period's neurobiology.

The principal aim of the present study was to examine two key
tenets of the dual systems madel: that sensation seeking peaks during
adolescence and that self-regulation continues to mature over the
same period of development. We believe that the results presented
here provide strong support for this view, a conclusion that is consis-
tent with that of a recent comprehensive review of the neuroscientific
and psychelogical literatures (Shulman et al., 2016). Around the world,
adolescence is a time when individuals are inclined to pursue exciting
and novel experiences but have notyet fully developed the capacity to
keep impulsive behavior in checle.
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