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STATE OF MICHIGAN 
IN THE SUPREr-tE COURT 

PEOPLE OF THE STATE OF MICHIGAN, 
Plointiff-Appellee, 

vs 

ROBIN RICK MANNING, 
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Curiae Travis Scott's ~otion for leave to file A~icus Curiae 
brief in support of Defendant-Appellant Robin Rick Manning in the 
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SAGINAW COUNTY PROSECUTOR 
111 s. Michigan Ave. 
Saginaw, MI 48602 

Brittany D. Porling P78870 
(Counsel of record) . 
Jones Doy 
150 W Jefferson Ave, Ste. 2100 
Detroit, Mt 48226 

~~ _":1/.i».,r. ---
~~1!3418 
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STATE OF MICHIGAN 

IN THE SUPREME COURT 

ApReol fr011 the Michigan Court of Appeals 
Stephen L. Borrello, PJ., A'TTY Ronayne Krause, Brock A. swortzle, JJ. 

PEOPLE OF THE STATE OF MICHIGAN, 

Plaintiff-Appel lee, 

-vs-

ROBIN RICK MANNING, 

Defendant-Appellant . 

. ' -••·· · · ··· . .... / 
A~icus Curiae Anthony Legion 
A~icus Curiae Travis Scott 
A~icus Curiae Gerold Byrd 

..... --- -···· ... / 

MOTION FOR LEAVE TO FILE 

AMICUS CURIAE BRIEF 
~.a, ... . •- • .. - .. ~ •••• I 

Supre-re Ct. No. 160034 

CoA No. 345268 

LC No. 84-000570-FC 

NOW COMES, A~ici Curiae Anthony Legion, Travis Scott, and Gerold Byrd 

(interested prisoners) pursuant to MCR 7.312(H)(1) and hereby rroves this Honorable 

Court for permission to file an anicus brief in support of Defendant-Appellant Robin 

Rick Manning. In support of this 10tion. anici curiae states: 

(1) Appellant Manning was convicted of First Degree Murder, Felony FireaMS, 

carrying a dangerous weapon with unlawful intent, cril'f-es he CCYTTJlitted when he 

was 18 years old. 

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

life without parole sentence. 
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(3) Subsequently, Appellant Manning's convictions were affirred and all post­

conviction and collateral review re-redies were denied. A~ici Curiae adopts by 

reference, Appellant Manning's factual and procedural history. 

(4) In 2012. the United States Suprere Court changed the legal landscape in 

relation to how sentencing judges should i,pose sentences on those under the 

age of 18 years old. Specifically the Supre-re Court concluded that "(t]hat 

'T'Ondatory life without parole for those under 18 at the ti,e of their crirres 

violates the Eighth A'T!enctrent's prohibition on cruel and unusual punish,ent." 

Miller v. Alooaoo. 5n7 U.S. 460 (2012). 

(5) Then in 2016, the United States Supr~ Court applied Miller, retroactively. 

See Montgmiery v. l..ouisiona. 136 S.Ct. 718, 736 (2016). In response to 

Miller/MontgO'Tlery. the Michigan Legislature enacted MCL § 769.25 and MCL § 

769.25a to address LWOP offenses co,mitted by ~inors and gave trial judges the 

discretion to i,pose sentences ranging frO'Tl a ~ini~tJTI tern between 25-40 years 

with a mxi'11..J11 tern of 60 years. if the prosecuting attorney had not mved the 

court to reinstate the life without parole sentence after conducting a Miller 

Hearing. 

(6) In 2017, Dr. Laurence Steinberg, a Te-rple University Professor and renowned 

expert in adolescent brain developrrent, testified at a federal evidentiary 

hearing that the scrre scientific findings regarding brain develop-rent and 

other hollmrk characteristics of juveniles under 18 as deteMlined in Rooer, 

Grahcrn. and Miller apply with equal force to all teenagers. Following 

Steinberg's expert opinion, a federal district court judge engaged in an 

extensive and CCYJ1)rehensive analysis of national trends and scientific 

evidence on late adolescent brain develop-rent and held that Miller applies to 
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18 year olds: "[T]he Eighth Arrendrent forbids a sentencing sche-re that 

mndates LWOP for offenders who were 18 years old at the tirre of their 

offense." gJg v. ~. 2018 U.S. Dist. LEXIS 52924, at *71 (March 29, 2018). 

(7) Subsequently, Appellant Manning filed a successive rrotion for relief fro11 

judg'Jlent pre11ised on new scientific evidence and the retroactive application 

of Miller. supra, as announced in MQntgmier.y, supra. The trial court denied 

the 10tion and Appellont Manning filed a tirrely application for leave to 

appeal. June 6, 2019, the court of appeals denied leave, but Judge Borrello, 

J., would hove granted leave. 

(8) On Decermer 11, 2019, this Court considered leave in People v. ManAir.ig, 

li~ited to two separate questions: 

(o) Whether Defendant's successive 10tion is based on a retroactive change 
in law where the law relied upon does not outarotically entitle hi~ to 
relief, and; 

(b) If so, whether Miller/Montgorery should apply to 18 year old defendants 
convicted of wrder and sentenced to mandatory life without parole. 

(9) This Court also invited "other persons or groups interested in the 

deteniination" and instructed the11 to "10ve for penission to file briefs 

crnicus curiae." See People v. MannimJ. 2019 Mich. LEXIS 2320, DeceTber 11. 

2019. 

(10) A-nici Anthony Legion, Travis Scott, and Gerold Byrd are all interested parties 

in support of Appellant Manning and all other si~ilorly situated teenagers who 

locks the skil I with and knowledge of litigating cri'llinal law to draft 

pleadings in this regard. Moreover, no person, individual corporation, 

counsel, or any other entity has 10de any financial or other contribution in 

furtherance of preparing or sub-nitting pleadings in this 100tter. The issue 
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being addressed in this case have great i,portonce to the state's Eighth and 
Fourteenth Arrenctrent jurisprudence, as it relates to the Cruel and Unusual 

Punistrrent and Equal Protection Clauses respectively, and will provide guidance 

to lower courts on how to address the procedural question of when. and/or, how 

the ''retroactive change in low" exception to MCR 6.502(G) (2) 's bar on 

successive 'llOtions applies. 

(11) Instead, this rotion has been prepared and sub'nitted solely by the efforts of 

A~ici Curiae Legion, Scott, and Byrd because they ore proponents of requiring 

trial courts to consider the mitigating factors of youth for "all" teenagers 

convicted of first degree ~urder, where the result of this decision could mean 

the difference between teenagers either being sentenced to die in prison or 

having on opportunity to show 'TIClturity, growth and rehabilitation ofter serving 
between 25-40 years in prison. 

WHEREFORE, based on the afore11entioned and the reasons articulated in the 

acco,panying brief. this Honorable Court should grant A~ici curiae Legion's, Scott's 

and Byrd's Motion to file briefs consistent with Appellant Manning's application for 

leave to appeal. 

y Sub'Tiitted, 

Anthony Legion #380930 
Paraprofessional 

A'TiiCUS Curiae 

~ L a1 4ta #193.-4< . 
~rovis Scott //183418 

11icus C ·ae 
' 

rd //682089 
Paraprofessional 

A~icus Curiae 
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JURISDICTION 

On Dece~ber 11. 2019. this Court con~idered leave to appeal in 

~eopl! v-M0nAin9. 2019 Mich LEXIS 2~20. The court also invited 
"other persons or groups interested in the deter~ination should 

~ove for per~ission· to file briefs o~icus curiae". 

A~ici Anthony Legion, Travis Scott, and Gerald Byrd are 
interested in this Court!s deter.~inotion. Therefore. pursuant to 

MCR 7.312(H)(1) and MCR 7.305(Hl(1). this Court has jurisdiction 
to entertain on A~icus Curiae brief in support of Defendant­
Appellant Robin Rick Manning. 

iv 



I. Whether the defendcrlt's successive notion.for relief fron judanent is based 
on a retroactive change in le11 relied upon does not outcnntically entitle him 
to relief? 

Trial Court mswered "No" 
Court of Appeals ooswered "No" 

Defendant Manning answers "Yes" 

II. Whether the United States Suprere Court's decisions in ffl..lltt vi.,..~. 567 
U.S. 460; 132 S.Ct. 2455i 183 l!.Ed.2d. 407 (2012J";""1iia ~ v. 

*J'~· JrerJ~:S ~~ict~ ~o~d~,:~/9~f1~kte~~ldt~ ~atory ~1}~ 
without parole. under th~ 1bmtll ~t 12.l!I. YaUw Stqtes CoRstityti99 
or C99st. ml, !llr.1 i .l[;ofl)d · . · 

Trial Court answered "No" 
Court of Appeals cnswered "No" 

Defendant Manning ooswers "Yes" 

V 



'• IWll!«rCfcf,tQS 

A'nlcl Curiae adopt by reference, the Staterent of Facts as stated in Defendcnt . . . . . 

Manning's pleadings presented to this Court. 
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. ~. Ietmtsttm 

This case presents a, issue that hos great irrportance and slgni ficmce to the . . 

State's Jurisprudence, particularly Eighth Arnenchent Jurisprudence. This Court hQs 
'·?-' 

had occasion in the _post. to consider scientific .evidence ~ in deciding lrrportCllt 

constitutional questions. . The issue before the, Court . ·today challenges long­

stmding. yet shifting, societal perceptions d>aut adolescence md when cri,ninol - . 

culpcmillty should be mitigated based pr, youth. 

The science befor;e this Court, along with the notional consensus, erodes the 

rationale for dr<Ming a line at the 0:1e of 18, at•which·· full criminal culpability . . 

attaches. Stmdards of Decency have evolved tom ~tent that nokes the perception 

of late-adolescents as · less than adults, palatable. · These·· evolving standards 

reinforced by scienti fie and sociological res~rch, ot41t .' to CC711)el Michigm' s 

..kJdiciary to render m "evolutionary" ruling to rJeet the ··evolving standards. This 

case presents the scenario that this Court nust have conterploted . when ociUng the 

new court rule l'£R 6.~(G) (3). 

sctentific' CIMIICnnt has i,qxxted every facet of raofem day e~lstence. 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 Rgplf v. 

si'!JPS. 543 u.s. 551 ciw.;>. iFM v. ~1or1m._56Q.u.s. -4B•<wo>, mct IJnv v. 
, . • • I I • .-

Alabcnp. 567 U.S. l460 (2012), there appears to be no rational basis for closirwg the 

judicial dOors to science now. In order to occarplish . the constitutional goal of 

equality of treotn~ of similarly situated persons. this Court should extent 11111£ 
' •. 

to .. 1s~year,~lds. 

This Court ru.t also address a procedural question. ·CQn Defendcnt ltrlning's 

successive notion be allowed past MCR 6.502(G)(2)'s procedural threshold when the 
. . 
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retroactive ICM relied upon does not mtomtically entitll''!-htrn ,o relief. The Cllswer 
L 

is yes. As set forth infra in Argurent l(A).., m "entitlement.t-to relief" molysis is 
•' - . 

m adJudicotion of the claim's rmrits, · nore · q,propriotely conducted at the 
procedural hurdle of MCR 6.508(D)(3)(b), the "PreJu~ice~: ··:stmdard. This Court, 

having previously prohibited courts fran·res~ing.to Judicial construction ~ere a 
• I . ,· 

court rule's lCl'lQUOIJe is clear md momiguous,,.should agree with Ailllci Curiae. 
, , . . 
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ARGUMENTS 

I. Defendant's successive rmtion is based on o retroactive chcrlge in low where the 
clai'll involves o non-frivolous extension of the rule omounced in the case 
relied upon, based on new scienti fie evidence of late-adolescent brain 
devel~nt, and determination of entitlerent to relief ism ocfJuclicotion of 
the nerits which is outside the scope of the ~R 6.502(6) (2) procedJral 
threshold-t or alternatively, Defendant's claim is sufficiently based on "1:R 
6.502(6)(~) where it relies on new scientific evidence. 

StQnoord.of-Review 

The interpretation of court -rules is a question of law and is reviewed de novo. 

~eople v. ~owkins, 468 Mich. 488, 497 (2003); Pepple v. Tfoyer., 503 Mich. 23, 31, 

917 NW2d 260 (2018). 

Matters of constitutional and statutory interpretation are reviewed de nova. 

P.eople v. SkiBAe[, 502 Mich. 89, 99, 917 NW2d 292 (2018). 

Discyssi011 

Pursuant to the plain language of the court, a criminal defendant is li~ited to 

one and only one wtion for relief frcm judgrent filed post-August 1, 1995. MCR 

6.502(G)(1). However, o defendant rroy file a second or subsequent wtion based on a 

retroactive change in law. MCR 6.502(G)(2) states: "A defendant rmy file o second or 

s~bsequent wtion based on a retroactive change in law that occurred after the first 

rrotion for relief frCYTI Judgrent or a claim of new evidence that was not discovered 
before the first such rrotion." 

As explained by our court of appeals, MCR 6.502(6)(2) provides the only two 

exceptions to the prohibition of successive mtions. People v. Swain, 288 Mich. App. 

609, 632, 794 NW2d 92, 105 (2010). P.eoole v. Jo~AS,00, 502 Mich. 541 (2018). These 
two exceptions to the general prohibition against successive rrotions ore strictly 

enforced. "Any successive motion that does not assert one of these two exceptions is 
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to be returned to the defendant without filing by the court." Sworn. Id. at 631. 

Accordingly, both the plain te~ of the court rules and binding precedent instruct 

that this Court rroy only consider a mtion for relief fr01l judgrent which asserts 

either a retroactive change in lOtf or new evidence that was not discovered before 

the first ootion. Here, Defendant-Appellant Manning rreets either exception. 

A. Defendant's claim involves o non-frivolous e~ension of a retroactive rule 
of la.fonnotn:ed in Miller v. Alct>mo, based on recent scientific research, 
thus, properly relying on Miller's rule, cJld ICR 6.502(G)(2)'s plain te~ 
does not require a showing of entitlE!'lelt to relief. 

Defendant's claim is based on the United States Suprere Court decision in 

Miller v. Alobqoo, 567 U.S. 460 (2012). 'llJde retroactive by the court's decision in 

MoAtgqrery v. L.ouistooo, 136 S.Ct. 718 (2016). In Miller:, the U.S. Supre11e Court 

announced that roondatory life-without-parole sentences, when irrposed on juveniles, 

violated the 8th Arrenctnent's Cruel and Unusual Punistrrent clause. Defendant argues 

that, in light of recent scientific research on brain developrrent in late 

adolescents (18 - 21 year olds) that shows the scrne indicio of youth that led to the 

U.S. Suprere Court's holding in Mijler for those under the age of 18, applies to 18 

year olds, thus. Miller's rule is applicable. 

MCR 6.502(6)(2) serves as a procedural threshold, barring successive rrotions 

for relief frcm judgrrent unless the defendant's clairns relies on new evidence that 

wasn't previously available, or a retroactive chmge in law. The Sixth Circuit 

recently authorized two petitioners, who were 18 years old ot the ti,e of their 

crirre, to file successive habeas petitions where they relied on Miller. See In-re 
Lqrbert, 2018 U.S. App. LEXIS 25332 (6th Cir. 2018): In. rt-S~it~, 2019 U.S. App. 

LEXIS 12538 (6th Cir. 2019). In deciding to authorize the petitioners, the court 

addressed a procedural question si~ilar to the question before this Court. The court 

held that the petitioner only needed to 'TOke o priroo focie showing that his claim 

relied on Miller end whether the "new rule 'e~tends' to an applicant 'goes to the 
2 



rrerit of the motion and is for the district court. not the court of appeals." Io-~e 
lqri:>eEt. supra at *3. Other Federal Court of Appeals have adopted the scne approach 

to authorizing successive habeas petitions that relied on a new rule of 
constitutional low that involved facts distinct frCYn the case relied upon, focusing 

on the general rules "logically inherent" in those holdings, "not just on technical 

holdings." MgQte v. United-States, 871 F.3d 72, 82 (1st Cir. 2017); see also In.re 
Hoffnet, 870 F3d 301, 308 (3rd Cir. 2017); In. re~Hubbo~d, 825 F.3d 225, 231 (4th 

Cir. 2016); In-re -EACioos, 821 F.3d 1224, 1225-26 (10th Cir. 2016). 

28 U.S.C. § 2244(b)(2)(A), 28 U.S.C. § 2255(h) and MCR 6.502(6)(2) oil serve as 

procedural thresholds. The sole distinction between the federal statutes and MCR 

6.502(6)(2) is that, where o retroactive change in ICM is involved, the Federal 

Court of Appeals resolves the threshold inquiry and allows the Federal District 

Court to address the rrerits, while both those functions are perforrred by a single 
court under MCR 6.502(6)(2). MCR 6.502(G)(2)'s plain language contains no 

requirerrent that a defendant establish entitletrent to relief at this procedural 

threshold. The rule only requires that a defendant's clai~ relies on a retroactive 

change of law as its federal counterpart 28 u.s.c. § 2244(b)(2)(A). Whether or not 

Miller entitles defendant to relief is on evaluation of the cloirn's inerits to be 

resolved at the procedural hurdle of MCR 6.508(0) (3) (b) the "Prejudice" standard. 

Judicial construction is not pernitted where the language of a court rule is "clear 

md unarbiguous." See lJr:1iversC"Jl-Ur:1derwdters. Ir:1s-GrouR v. Auto-Ciub-Ins -Ass!A. 256 

Mich. App. 541. 544 (2003). This Court has addressed the application of MCR 

6.502(G) (2), holding that o diligence requirerent was incongruent with the plain 

text of the "new evidence" exception. see P-egple v. SWfJiA, 499 Mich. 920 (2016). 

That holding applies with equal force here where an "entitlerent to relief" 

requirerrent is incongruent with the plain te~t of MCR 6.502(G)(2)'s "retroactive 

change in low" exception. Therefore. Defendant's rrotion should be allowed post the 

3 



procedural threshold of MCR 6.502(G)(2) as it is sufficiently based on Mille[. 

B. In the alternative, this Court can still reach therrerits of the underlying 
claim pursuant to MCR 6.502(6)(3)(0), because the evidence is ,Prenised on 
"shifts entailing consensus in a field of scientific knowledge. 

Defendant Manning rreets the "retroactive change in low" exception of (G)(2) as 

carved out in MoAtggrery. supra. However, if this Court concludes otherwise, it can 

still adjudicate the substantive claim under MCR 6.502(G)(3)(o) 1 because the new 

evidence is based on brain science. 

Here, Defendant Manning's 'lOtion asserts the e~istence of new scientific 

evidence in avoidance of any procedural barriers. Specifically, the contention is 

that recent shifts and develQP'Tents in the scientific field of late-adolescent brain 

develop-rent provides the gateway entry for filing a successive notion. Such evidence 

relied upon in Defendant's pleadings falls squarely within the (G)(3)(a) 

requirEm!nts which expressly defines "new evidence" as shifts entailing consensus in 

a field of scientific knowledge, the testifying of experts opinion or knowledge or 

the scientific rrethod on which relevant evidence was based. 

This new scientific evidence hos continued to evolve since Defendant Manning's 
previous successive motion for relief fran judgrent and he relies on rmre 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 stages of 

what the low dee-ns to be adulthood by virtue of their having attained the age of 18. 

See Fordhan 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 

1on J•nu•ry 1, 2019, thrs Court gr• ftell 'the amen,111ent of MCR 6.502(6)(3)(• ) to reflect nev sclentfffc 
evrllence. 
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expert opinion at the~ 2017 evidentiary hearing, Appendi~ A (Steinberg opined 

that there was no difference in the brain develQJ:Yrent of those 18-20 than those 16 

and 17 years old). 1£!. ot 70 -71; see also ~. supra ( relying on notional 

consensus and Steinberg's expert opinion on the new brain science for late­

adolescents). 

Accordingly, considering that research in the field of brain develop-rent has 

only recently turned its attention to the brain science of persons temed by the 

scientific comunity to be late-adolescents, this Court should conclude that 

Defendant Manning's pleading is grounded in newly discovered evidence. And since 

Manning has properly asserted a valid exception to the procedural bar against 

successive TJOtions, his present rrotion should be perrnitted for review consistent 

with the plain language of MCR 6.502(G)(3){a). 

Thus, this Court should proceed to adjudicate the substantive rrerits of the 

underlying cloi~. 
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- J;. ,I. 

Whether a statute is constitutional is .a question. of. low that this court 

~evlews de novo. ~git .v. Jm. . 244 Mich. App. _·103·, 105 "(2000). "Statutes ore 

prestned to be constitutional, and the party challenging the statute hos the burden 

of showing the _contrary._" l?eople v. D11199, 296 Mich. App. 506, 510 (2012). 

01ssw11&RFL~ ·. ~ ~ ... 

Defendant rtrlning or~s that this Court should extend the holding in Milltf 
because the "national consensus disfavors q>plying rmndotory ·iife without paro.le to 

18-year olds CllCI that the science2 indicates the sme indicio of youth that rmde 

'IO'ldotory life without parole unconstitutional for those under the age of 18 in 

Mill1r, also applies to 18 year olds." '1W! v. LIRited-Stgta. 2018 u.s. Dist. LEXIS 

52924, *37. 

A. Nller/Montaow, cwlles to 18 year 01c1s~:;.:sente'ad to r111mtory life 
l.._._. flllf'lflla. ' . ,. ' ' · M 1.11u1a· ·.._...,m; - · · ·· 

P'aly state Clld federal courts, including the f1lchtgon . Court of Appeals in 

people v. c9991r, 2019 Mich. App. LEXIS 8047 and E»eople '!.•. Jofd9R. 2017 Mich. ~-
. ' ' 

LEXIS 367, presented with this issue hove held that they were prevented frcm 

2
Scl•ntlftc O,lnlon of Dr. Leure11ee Stelnlt..-9 on i.,-arn 4-welo,•nt 1'11 lata allofeacents (11-21 ye1r oftts) 
con~,.nfng 41echton .... ktna ,rocesaea. •klnt l1te-1,0le1nt1ts t11,i1th,g11fsh1llle ff"OII • 14-aele,cents 
(14-17 ye• ,- ollll• > es It ref1te1 to e• otlon• I re9ul1tlon. as set forth b CN.lz Evtlllentl•l'J lle11"ln1 
Tranae~t,t,. A.-,enllllx A. 
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applying Miller to on 18-year-old because they ,rust follow the Suprerre Court's 

binding precedent, essentially inferring by negative irrplicotion that the Miller 

Court also held that 'l'Q'ldatory life without parole is necessarily constitutional as 

it is applied to those over the age of 18. "The Millef opinion contains no staterrent 

to that effect," nor does it suggest that courts ore prevented fran finding that the 

Eighth A,renctrent prohibits l'fmdatory life without parole for those over the age of 

18." Cruz, supra at *37. Although e){tending Miller to 18-yeor-olds would apply the 
' rule to a different set of facts not conterplated by the case, it would not be 

contrary to MilleE. 

Reading Miller in this way is consistent with the Suprerre Court's "reluctance 

to decide constitutional questions unnecessarily." See aqweA v. UAited-Stotes. 422 

U.S. 916, 920 (1975). Many courts faced with this question held that Miller drew a 

bright line at 18 years old, which prevents theii frCYTI applying the rule in Miller to 

on 18 year old. These courts hove failed to recognize that there are different kinds 

of lines: 

" .•. in .SOA v. 0klol:lo,gi 487 U.S. 815, 108 S.Ct. 2687, 101 L.Ed.2d. 702 
(1988),~Suprete Court he d that the death penalty was unconstitutional for 
offenders under the age of 16. Id, at 838. It was not until StaAforg v. 
KeAtyck~, 492 U.S. 361, 109 S.Ct-:-'2969, 106 L.Ed.2d. 306 (1989), rev' by 
RODer, 43 U.S. at 574. however, that the Suprerre Court held that the Eighth 
Arrenaient did not prohibit the execution of offenders ages 16 to 18. Id~ at 
380. In StgAford, the Court did not say that the ruling it set forth wosTound 
in the ltjrYsoo holdin~. Indeed, Stonfor was not redundant of T~son 
because tne ine drailffl 1n Th~s~ oo e only in the direction of of en ers 
under the age of 16 and foun tern to be protected by the Eighth A,enctrent. 
Tl:l01psoo's line did not sirrultaneously apply in the other (i.e. older) 
d1rect1on to prohibit the EiP,hth A,renctrent fron protecting those over the age 
of 16. In contrast, Stanford s line did. 

This distinction between the type of line drawn in Jh!Vp~n and the type of 
line dr™n in taAford is reflected in the difference 1n ne Suprene Court's 
treot'Tll!nt oft ese o cases in~ v. Sirmgn~ In deciding that the death 
penalty was unconstitutional as opp!Ied to often rs under the age of 18. the 
RQQg£ Court considered itself to be overturning StoAfQfd. but not Tt:lqrpson. 
Cmpare ~- 543 u. s. at 574 ( "Stoofor v. KTAtu~ky should be dee-ned no 
longer comrolling on this issue." : w1 ... ~ <" n t e intervening years the 
ThgrpsoA plurality's conclusion that offenoers under 16 my not be executed 
Has not been challenged. The logic of Thqmson e~tends to those who ore under 
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18. "). If the Goverrrrent' s argUTient that the line drawn in Mi llfr prevents 
this court frcrn applying its rule to on 18-yeor-old were correc_~1 the scrre 
logic applied to the hne drown in ThJlIPSQ~ ...ould have requireo Roper to 
overturn Th2JPSOR rather than relying on on endorsing it. The language in 
.Bmg[, however. rookes clear that the court endorsed, rather than overturned, 
lffiijpsOA. See Rooer, 543 U.S. at 574. 

In drawinQ the line at 18, then,~. Grohon, and Tfller drew lines similar 
to that m Thpsoo, protectingofrenders that fa unaer the line while 
reroining suenos to offenders that foll above the line•. In the case of 
roondatory life irrprisorrrent without parole, no Supre-re Court precedent draws o 
line analogous to that in sa-9Aford. Therefore, while this court recognizes 
that it is undoubtedly bOIXI by Suprere Court precedent, it identifies no 
Supreme Court precedent that would preclude it frcrn applying the rule in 
Mi lier to on 18-year-old defendant." 

cr~z, supra at *39-*41. In light of Judge Hall's analysis, the questions of Miller's 
application to those under 18, and over 18, ore rrutually exclusive questions and 

Miller did not address the lotter question or preclude consideration of that 

question, just as the holding in Tovrosoo did not preclude the extension of the 

prohibition of the death penalty for those under 16, to those under 18 announced in 

Roper v. SiTJTroAs, 543 U.S. 551 (2005). Courts that read Mille£ in such a way as to 

infer by negative i'Jl)lication, that rrondatory life without parole sentences for 

those over 18 are constitutional, essentially hold that the United States Suprene 

court announces rules through its speech and its silence. 

The Michigan Court of Appeals, and rrony other federal and state courts, in 

~eople v. GoArer, supra, in holding that Miller did not apply to 18 year olds, noted 

that the Mille~ and GrohO'TI decisions were rooted in RQpef. and in focusing on the 

line dr<Mn in Rooer at age 18, missed the fact that Roper involved an expansion Of 

the rule in n,qrpson prohibiting the death penalty for those under 16 in lieu of 

overturning Thgrosoo as explained supra by Judge Janet Holl in ~. supra. 

Defendant Manning's request to expand Miller to 18 year olds, then, is precedented 

and, in light of recent scientific research and findings, this Court should follow 

the Roper court's exo,ple and extend Miller to 18 year olds with rrondotory life 
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without parole sentences. Reading Miller in the way that the ConAef court, and roony 

others, hos done epitO'Tlizes the "unreasonable application" of u.s. Supre-re Court 

precedent conterJl)loted by Congress when they enacted 28 u.s.c. § 2254{d){1). 

i. Pmdatory l!ife without Parole sentences for 18-_year-olds violate the 
Eighth A'lelctrent's Cruel md Unusual Punistnent Clouse. 

"The Michigan Constitution prohibits cruel .2£ unusual punishrent, Const. 1963, 

art 1, § 16, whereas the United States Constitution prohibits cruel g unusual 

punistnent. U.S. Const. Arn. VIII." Pegple v. §eAtQA, 294 Mich. App. 191, 204 (2011). 

"If a punishrrent passes 'll.Jster under the state constitution, then it necessarily 

posses rruster under the federal constitution." J.sL. (citation and quotation roorks 

011itted}. 

Whether a penalty or sentence i'll)osed against a defendant con be considered 

cruel or unusual is to be determined by a three-pronged test including: "{1) the 

severity of the sentence irrposed and the gravity of the offense, (2) o ccnparison of 

the penalty to penalties for other crirres under Michigan law, and (3) a cmporison 

between Michigan's penalty and penalties ityposed for the sare offense in other 

states." J5!:. (citation anitted). 

The Eighth Aienchent's prohibition of cruel and unusual punisment requires 

that "punistrrent for crime should be graduated and proportioned to the offense." 

9l!!, supra (quoting Roper, 543 U .s. at 560 (internal quotation wrks emitted)). 

This propartionality principle requires the court to evaluate "'the evolving 

standards of decency that rrork the progress of a rroturing society' to determine 

which punislmmts ore so disproportionate as to be cruel and unusual." las. (citing 

R9per, at 561 quoting !£92 v. Dullgs, 356 u.s. 86, 100-01 (1958)). 

In 2005, the U.S. Supre-re Court crmounced that the death penalty was 

unconstitutional for persons under the age of 18. RQpef. 543 U.S. at 574. The Rope~ 
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Court relied on notional consensus and the dhlinished penologicol just~ fication 

resulting fron the hollrrork characteristics of youth. See Id. at 567, 572-573. In 

Rooer, the defendant was 17 years and 5 rronths old at the time of the rrurder • .!Ji!. at 

556, 618. 

In 2010,the Suprere Court in Grohrnt v. F-loridg extended the reasoning in Roper 

to find that life irrprisorrrent without parole is unconstitutional for juvenile 

nonh011icide offenders. See Grat:Knt v. ~l0rici0, 560 U.S. 48, 74 (2010). Like the Rooer 
Court, the Gr9hqn Court again considered national consensus and the fact that the 

characteristics of Juveniles undercut the penologicol rationales that justified life 

without parole sentences for nonhO'Tiicide offenses. See .!fL. at 62-67, 71-74. In 

Grahqn. the defendant was 16 at the time of the crirre. See le- at 53. Thus, the 

Grohan Court did not need to reconsider the line drawn at age 18 in Ropef. but 

rather adopted that line without further analysis, quoting directly frO'Jl 89pe£. See 

.u!- at 74-75 ("Because '[tlhe age of 18 is the point where society draws the line 

for rrony purposes between childhood and adulthood,' those wro were below that age 

when the offense was ccmnitted 'TOY not be sentenced to life without parole for a 

nonhcrnicide crirne." (quoting Roper, 543 U.S. at 574)). 

In 2012t as noted supra, the Supre,e Court in Miller further extended GtooQ'Jl to 

hold that mndatory life i,yprisornent without parole -is unconstitutional for 

Juvenile offenders, including those convicted of honicide. See Miller, 567 U.S. at 
' 

465. The defendants in Miller were 14 years old at the tirre of the crirre, and the 

Miller Court, like the Grghqn Court, adopted the line drown in Rt>per at age 18 

without considering whether the line should be mved or providing any analysis to 

support that line. See ls,. at 465 ("We therefore hold that rrcndatory life without 

parole for those under the age of 18 at the tirre of their crirres violates the Eighth 

A,endrent's prohibition on 'cruel and unusual punisments.'"). 
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In deciding this question, this Court should look to the notional consensus and 

develornents in the scientific evidence on the hollmrk characteristics of youth 

that the Suprerre Court considered in Roper, Grahcm, Miller. 

The decisions in B9P~E- Grqlm, and Miller all address "whether 'objective 
indicia of society's standards, as expressed in legislative enoctrrents and state 

practice,' show a 'national consensus' against a sentence for a particular class of 

individuals." Miller.-, 567 U.S. at 482 (quoting Grghml. 560 U.S. at 61). In Rope[. 

the Suprere Court identified three "objective indicio of consensus" in deternining 

that societal standards considered the juvenile death penalty to be cruel and 

unusual: ( 1} "the rejection of the juvenile death penalty in the roojori ty of 

States;" (2) '1the infrequency of its use even where it reroins on the books:" and 

(3) "the consistency in the trend toward abolition of the practice." Rooer. 543 U.S. 

at 557. See consensus discussed in Roper, 543 U.S. at 567, 569, 574: Gf9~qn. 560 

U.S. at 61-63 66; Miller, 567 U.S. at 482, 485; and Crul, supra at *49, *51, *53-

*58. 

While it is acknowledged that the issue before this Court is whether national 

consensus exists as to practices of sentencing 18 year olds to rrondotory life 

i~risoment without parole, this Court, as the U.S. Supre-ne Court did in Rooer, 

should consider other evidence of line-drawing between juveniles ood adults to still 

be relevant to its deternination. In drawing the line at age 18, the Roper Court 

looked to evidence beyond the death penalty context. See Rooer, 543 U.S. at 574 

(
1Toe age of 18 is the point where society draws the line for rrony purposes between 

childhood and adulthood. It is, we conclude, the age at which the line for death 

eligibility ought to rest."). While the question presented by this Court would lead 

the court to place greater weight on notional consensus about 'lmdotory life without 

parole sentences, the exCJ'll)le that the Rqper court set in reaching their decision 
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should be adopted, i.e., consideration of "where society draws the line for 100ny 

purposes between childhood and adulthood" to be a relevant consideration. l,g. 

• Scientific Evidence 

"Ccmrunity consensus, while entitled to great weight, is not itself 

determinative of whether o punishrent is cruel and unusual." Groh2Jl, 560 U.S. at 67 

(internal quotation mrks 011itted). This Court retains the responsibility of 

interpreting the Eighth Arrenctrent. ~. supra at *59 (citing ROOif. 543 U.S. at 

575). To that end, ''[t]he judicial exercise of independent Judgrent requires 

consideration of the culpability of the offenders at issue in light of their crirres 

and characteristics, along with the severity of the punistrnent in question." GE'1han, 

560 U.S. at 67. 

"The Court in Roper, Grahan, and Miller thus looked to the available scientific 

and sociological research at the tirre of the decisions to identify differences 

between juveniles under the age and fully rroture adults-- differences that undermine 

the penological Justifications for the sentences in question. Cruz, supra at *59 

(citing Roper, 543 U.S. at 569-72; Grahan, 560 u.s. at 68-75; Miller, 567 U.S. at 

471 ("Our decisions rested not only on c01TI0n sense-- on what "any parent knows"­

-but on science and social science as well.''). 

The Suprene Court in these coses identified "three general differences between 

Juveniles under 18 and adults": ( 1 ) that Juveniles have o lock of rroturi ty and on 

underdeveloped sense of responsibility," often resulting in "irrpetuous and ill­

considered actions and decisions;" (2) that juveniles are ,,rrore vulnerct>le or 

susceptible to negative influences and outside pressures, including peer pressure;" 

and ( 3) that "the character of a juvenile is not well fomed as that of on adult." 

Ropef. 543 U.S. at 569-70; see Grahon, 560 U.S. at 68; Miller, 567 U.S. at 471-72. 
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. ' . 
The sane reasoning applies to Defendant Manning, in light of the scientific findings 

of Dr. Steinberg. 

As to the first characteristic identified in Rgpef ("lock of rroturity and an 

underdeveloped sense of respansibility" as mnifested in "i1petuous and ill­

considered actions and decisions"), the scientific evidence before the court clearly 

establish that the scrre traits ore available in 18-yeor-olds. Rooer, 543 U.S. at 

569. In support of this assertion, A'Tlici Curiae offer the expert testirrony of Dr. 

Steinberg and o scientific article. see Appendices A: Cruz Evidentiary Hearing w/ 

Dr. Steinberg's testirrony; and C: Around the World, Adolescence is o The of 

Heightened Sensation Seeking and Irrrroture Self-Regulation, Develwnentol Science 00 

(2017). 

In his testirrony, Dr. Steinberg divided adolescence into three categories, 

defining early adolescence as occurring between ages 10-13, 'Tliddle adolescence 

between ages 14-17, and late adolescence betwen 18-21. See Appendix A, at 11. He 

defined two different decision..rooking processes: cold cognition, which occurs when 

on individual is cal'Tl and e-rotionally neutral, and hot cognition, which occurs when 

an individual is EmJtionally aroused, such as in anger or excite-rent, see.!£. at 9-

10, and explained that while cold cognitive abilities ore rroture around the age of 

16, the errotionol regulation required for hot cognitive abilities ore not fully 

'TOture until early- or ~id- 20s. J.g_. at 10; see also wt.ten -Does o-Juvenile -Becqre-on 
Adult? Irrplicotioos-for-Low-ond-~olicy. 88 Te,ple L. Rev. 769, 786 (2016} (finding 

that, "relative to adults over twenty-one, young adults show di'r1inished cognitive 

capacity, similar to that of adolescents, under brief md prolonged negative 
emtional arousal"} . 

Dr. Steinberg also testified that late adolescents "still show problens with 

i,rpulse control and sel f-regulotion and heightened sensation-seeking, which would 
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t I • 

rroke them in those respects mre si~ilar to scmewhot younger people than to older 

people." Appendix A, at 19. Steinberg testified that irrpulse control is still 

developing during late adolescent years, See .Is!- at 20, and ore rrore likely to take 

risks than adults or middle or early adolescents. l,g,. at 20. According to Dr. 
Steinberg, risk-seeking behavior peaks around ages 17 to 19 and declines into early 

adulthood • .!.9..; see also Appendix C, at 10 (graph, illustrating the trajectory of 
sensation-seeking behavior, as related to age, as on upside-down "U" with the peak 

at age 19). The scientific evidence, thus, shows the similar characteristics of 

i'ITOOturity and i'l1)Ulsivity of 18-year-olds and Juveniles under age 18. 

The scrre conclusion con be drawn for susceptibility of 18-yeor-olds to outside 

influences and peer pressure, the second characteristic of youth identified in 

Roper:. Dr. Steinberg testified that the ability to resist peer pressure is still 

developing during late adolescence. See Appendix A, at 20-21. Therefore, 

susceptibility to peer pressure is higher in late adolescence than in adulthood, but 

slightly lower than in ~iddle adolescence. Ici. 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. !Q.. at 24-25. 

Therefore, again like Juveniles under age 18, 18-year-olds also experience si~ilor 

susceptibility to negative outside influences. 

Lastly~ on Roper's third characteristic of youth-- that o Juvenile's 

personality traits are not as fixed-- Dr. Steinberg testified that late­

adolescents, like those under age 18·, sJ.ii>lv ·are rrore capable of change than ore 

adults. !Q.. at 21. Dr. Steinberg expressed absolute confidence in the fact that 

develoinent is still occurring in late adolescence, Id, at 62, and stated that if he -
were to write a previous article that he hod written entitled ''Less Guilty by Reason 

of Adolescence: Develop,ental Irmoturity, Di~inished Responsibility, and the 
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Juvenile Death Penalty, 58 Arn. Psycho!. 1009 (2003)," today, with the developrrents 

in scientific knowledge about late adolescence, he would say "the scrre things ore 

true about people who ore younger than 21." Appendix A, at 22. Dr. Steinberg stated 

that he was "absolutely certain" when asked whether or not he could state to a 

reasonable degree of scientific certainty that the findings that underpinned his 

conclusions as to the defendants in Gr-Qhgn and Miller, who were under the age of 18, 
also applied to an 18-yeor-old. 

Since the Miller Court did not have before it the recent scientific and 

sociological research that this Court hos before it, and only decided the 

constitutional question before theii with no need to conte'l'Plote the question before 

this Court, the Miller Court did not address, and its holding does not preclude, 

this Court frcm deciding this question. This Court should hold that roondatory life 

without parole sentences for defendants who were 18 at the time their offenses, 

violates the U.S. Const. A~. VIII, and as a consequence, MCL §§ 750.316, 769.25 & 

769.25a ore unconstitutional as applied to those who were 18 at the time of their 

crirre. 

ii. Failure to extend Miller to 18-yeor-olds: and mend rn. §§ 750.316! 
769.25 and 769.250 to reflect such extension, violates the Equa 
Protection Clauses of both Const. 1963, art. 1, § 2 and U.S. Const. 
Arn. XIV. 

The Fourteenth Aienctrent 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. A~. XIV. Where a classification involves a fundarentol right, 

it is subject to strict scrutiny. WGtvey v. Michiggn, 469 Mich. 1, 6-7; P-lyle~ v. 

Doe, 4'5'1 U.S. 202. 216-217 (1982). When strict scrutiny review is worrooted, the -
State is required to demnstrate that its decision is precisely tailored, serve a 

co,pelling govermentol interest and, the challenger, that conflict between the 

statute and the Constitution be palpable ood free fran reasonable doubt." E:vgAs 
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P-roos. ~C91 v. F.ry. 12 NW2d 448, 457 (1943): Plyler, at 216-217; DeRose v. DeRose, 

469 Mich. 320, 353 (2003), 

Amici Curiae assert that distinguishing between those under the age of 18, and 

over the age of 18, as it relates to affording the forrrer the Eighth Arrendrent right 

to a proportionate punistnent when recent scienti fie and sociological research 

establish that they ore similarly situated with the latter, violates the Fourteenth 

A1enctrent's and Const. 1963, art. 1, § 2's Equal Protection Clause. Amici Curiae ask 

that this Court exercise it's "power" to use the scientific evidence before them "to 

determine the true state of facts upon which" MCL §§ 750.316, 769.25 and 769.25a is 

based. (quoting People v. Sinclair, 387 Mich. 91, 103 (1972) (citing Brown v. B,oorg 
of-Education, 347 U.S. 483 (1954)). The fundarental right involved is the Eighth 

Arrend'rent right to proportionate punisment, or stated another way, to not be 

cruelly and unusually punished. 

This Court has considered scientific evidence before in holding that a statute 

violated the state and federal constitutions. In ~egple v. Sinclair, this Court held 

that MCLA 335.151 in its classification of marijuana as a narcotic violated the 

Equal Protection Clauses of both the U.S. Const. A111. XIV and Const. 1953, art. 1, § 

2. !£. at 115. In doing so, this Court ccnpored the properties of rrorijuano and 

other drugs classified as narcotics under MCLA 335.151 et seq • .!£!. at 104, 107-108. 

In rooking this corparison, the Court acknowledged that the science wasn't carplete, 

and in CC11P•ring it with scientific knowledge of alcohol's mind-altering affects to 

shON that its incorpleteness was not dispositive, stated: "Even society's vast 

experience with the rnind-altering effects of alcohol has not led to co,plete 

scientific knONledge of that drug." .!,g. at 104. 

The Court also considered an article which it thought doct.mented well "the 

rrurky atrJDsphere of ignorance and rnisinfoMDtion which casts it poll over the state 

16 



• I " • 

and federal legislatures' original classification of rJDrijuana with the hard 

narcotics ... " .1.9.. at 113 (citing R. Bonnie and c. Whitebread, II, The Forbidden 

Fruit and the Tree of Knowledge: An Inquiry into the Legal History of Arrerico, 

Marijuana Prohibition, 56 Vo. L. Rev. 971 (1970)). Despite the Court stating that 

science regarding rooriJuana was incmplete, it stated: "we do hove sufficient 

knowledge to categorize drugs according to their relative level of danger to both 

the individual and society.'' J.g. at 105. The court, after consideration of the 

science and articles, found the statute unconstitutional. 

This Court again is presented with oo issue that is sh1ilar in ,roteriol 

respects. Unlike the Sintloir Court though, this Court hos a far mre c<Yq)lete 

scientific evidence before it, on the si~ilarity of brain developrent in those under 

18 and late adolescents {ages 18-21), that is globally supported, than the SiA2lgif'.' 

Court had concerning rrorijuono and other drugs. The SiAcloif'.' Court relied on the 

science and articles to separate rrorijuono frO'll the "hard drug" clossi ficotion, 

while this Court would rely on the evidence presented to Join 18-yeor-olds to the 

Juvenile classification of those under the age of 18 as it pertains to mandatory 

life without parole sentences. This Court also hos before it several articles in 

support of Defendant Manning's position. See Appendix C; see also wt.ter:1-.0oes .9 

Juvenile .Becore-aA~Aault?, supra; Youn9.Adult~god-Qs.g-Tronsiti0Aol-Legol ~Cotegory. 

85 FordhO'Tl L. Rev. 641 (2016). These articles, as R. Bonnie and C. WhiteBread's 

article did in Sinclair, 'OOsterfully doc1.1rent the "'IUrky otwsphere of ignorance and 

rnisinforrotion which casts its pall over the state and federal legislatures'" 

classification of 18-year-olds as fully grown adults to be treated dissi~ilarly to 

defendants under the age of 18 as it relates to 'OOOclatory life without parole 

sentences. 

The Eighth Aienctrent right at issue was announced in Miller, supra, and rJOde 
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retroactive in MQAtgqrery, supra. As argued supra in ArglJllent II(A)(i), scientific 

and sociological research, along with notional consensus, establish that the sore 

conclusions that led to the rule in Miller, applies to 18-yeor-olds. There exists no 

rational basis, therefore, to treat juveniles under 18 differently than 18-year­

olds. The Legislature has refused to mend MCI.! §§ 750.316, 769.25 and 769.250 to 

protect the Eighth Arnenctrent rights of 18-year-olds, preslJTlClbly, because of 

conservative political ideologies or concerns about the Judicial resources required 

to occ01T00date such crrendrents. Many state and federal courts '11ClY also have concerns 

about judicial econcmy as it relates to extending Miller's holding to 18-year-olds, 

but the interest of justice should outweigh those concerns. 

Given the fact that this Court has considered a si~ilar evidentiary record in 

ruling on a statute's constitutionality before, it should extend Miller to 18-year­

olds. This Court should also hold that MCL §§ 750.316, 769.25 and 769.25a are 

violative of Const. 1963, art. 1, § 2 and U.S. Const. A~ XIV in their separation of 

18-year-olds fr011 those under 18 to preclude 18-year-olds frcrn having "Miller" 

hearings to consider their youthful characteristics before irJposing a sentence in 

lieu of mnclotory life without parole. 

B. AlthouQt1 this Court grcrrted leave to determine ltilether Millfr should be 
extended to 18-yeor-olds, it should also enend Mille£ o all late 
ooolescents (18-20) based on the sore scientific flndmgs, which is within 
this Court's inherent cuthority under fl:R 7.316(A)(7). 

Amici Curiae are ~indful that this Court elected to consider whether Miller 

should be extended exclusively to 18-year-olds. But the sme scientific findings 

relied upon by Defendant f'tlnning (regarding 18-yeor-olds) ore equally applicable to 

those categorized as late adolescents, aged 18-20. In order to prevent repetitious 

pleadings prenised on the scrre scientific evidence, the scrre expert, the sore 

national consensus, the sare Jurisprudence, and essentially the sme legal orgurents 

fr011 a core class of individuals 18-20 years old, this Court should also consider 
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whether the holding in Miller applies with equal force to all late adolescents by 

utilizing it's discretionary powers under MCR 7.316{A)(7). 

i. Even tho.this court did not s~i ficolly grant leave to consider 
whether M I r should be extended to the late-adolescent class in 
their en re (18-20) 

1 
the Court cm still expand it's consideration 

to such by exercis ng the discretionary ~rs through the 
miscellCJleOUs provisions set forth in fil:R 7 .316(AJ (7). 

This is on interesting case with a novel backdrop of favorable national 

consensus, reliable scientific findings by a renowned expert, and persuasive 

orgi.ments fran the analytical proposition that late adolescents over 18-- are the 

functional equivalent of mid-adolescents under 18-- with respect to brain 

develop-rent and all the other hallrrark characteristics as found in Rqper. Grc~mi, 

and Miller. But because this Court only opted to consider whether Miller should be 

extended to an 18-year-old, all other late-adolescents identically situated rroy have 

to spend the rest of their life in prison if this Court does not extend its 

consideration (which would be fundanentally unfair). In situations as such. this 

Court con alwoys invoke it's ~iscellaneous powers and extend the review even though 

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

Indeed, the Suprene Court rroy, at any tirre, in addition to it's general powers: 

"enter any juoo,ent or order that ought to hove been entered and enter other 
and further orders and grant relief as the case rooy require." 

MCR 7 .316{A)(7). The laiguoge of MCR 7 .316(A)(7) is 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. Nitl:lols, 331 Mich. 148, 159 (1951) {1'While this 

Court should and does give due regard to its own rules, the pr01Ulgation 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 miscellaneous provision 

provides this Court with the inherent pawer to do what "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 years old. 

In SU'Tl, even though Defendant Manning has not requested for a full extension to 

all late-adolescents, in order to prevent repetitious pleadings that would infringe 

upon judicial econc,ny, this Court should exercise it's 'lliscelloneous powers and 

extend the consideration to 18-20 year olds. 

ii. Mill!r has direct opplicotion to late-adolescents 18-20 years old. 

This Court should start the inquiry with the fundorental pre,iise fr011 Dr. 

Steinberg, where he opined that he is "[a]bsolutely certain" that the scientific 

findings that underpin his conclusions about those under the age of 18 also apply to 

18-20 year olds. Appendix A, at 70-71. Moreover, Steinberg indicated that "[i]f a 

different version of Rgpe~ were heard today, knowing what we know now, one could've 

'TOde the very scrre orgt.ments about 18, 19, and 20 year olds, that were roode about 16 

and 17 year olds in Roper." Appendix B. 

The Grah9'D Court concluded that adolescents cannot fairly be expected to be 

capable of the sme level of control over, or responsibility for, their own behavior 

as older offenders 21 and over and should be viewed as having 'T'Ore rehabilitative 

potential than adult offenders. Grghgn. 560 U.S. 76. At the very least, the Grahqn 

Court indicated, "[c]rirninal procedure laws that fail to toke defendant's 

youthfulness into account ot all would be flowed." .!,g. 

Here, A~icus Curiae Travis Scott, hos a vested interest in the Miller extension 

to late-adolescents because he was 19 years and 45 days old when he cmmitted first 

degree rrurder on January 1, 1986. A'llicus Curiae Scott was subsequently sentenced to 

LWOP. P-epple v. SGQtt, COA# 93428 (1988) (LC No. 86-660099). While not necessarily 

binding authority, this Court can consider, as persuasive org1.1rent, o case with 

striking si'llilorities involving an Illinois appellate court that set aside a LWOP 
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sentence given to a 19 year old because the sentencing court failed to consider 

~itigoting factors outlined in Millef. see P.eoole v. Mouse, 72 NE3d 357. 410 Ill Dec 

971 (Ill App 2015). In affirming, the higher court found that a 19 year old 

sentenced to LWOP was unconstitutional under the propartionote penalties clause, and 

found that Rgper's division between those over and under 18 years of age was not a 

bright line rule. see ~eoole v. HQuse, 2019 Ill 110580-B at 54, 64 App (1st). (Moy 

16, 2019). By cO'l'()arison, House was 19 years and 60 days old. Like House, A~icus 

Curiae Scott was not entitled to ~itigation consideration because he was ~ndated by 

MCL § 750.316 (late-adolescent or not) to serve a mandatory life sentence. 

When carefully considering Dr. Steinberg's roundly1,acc~pted scientific opinion 

ond notional consensus, strongly supparts the proposition that late-adolescents 

should be entitled to mitigation consideration. Steinberg opined that the risk­

taking behavior for adolescence actually peaks at the age of 19. Appendix A, at 20. 

But Steinberg also had no problem indicating that there was no difference between 

those 18, 19, and 20, as to those 16 and 17, but was not confident to reach that 

conclusion to a reasonable degree of scientific certainty to those 21 years old. 

Appendix A, at 70-71. The Suprerre Court even recognized "that the qualities that 

distinguish juveniles fr011 adults do not disappear when the individual turns 18 

years old." Roper, 543 U.S. 574. 

The Roper Court relied on Thmpson V. OklahOTO, 487 U.S. 815 (1988), which held 

that the Eighth Arrenctrent prohibited the execution of a defendant convicted of a 

capital offense c01mitted when the defendmt was younger than 15 years old. Roper, 

543 U.S. 570-71. Roper pointed to the Too,pson Court's reliance on the significance 

of the distinctive characteristics of juveniles under the age of 16 and stated ''We 

conclude the scrre reasoning applies to all juvenile offenders under 18." Lg,. This 

Court should look to the Rooer Court's reliance on those scrre characteristics and 
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conclude that scientific developnents since then indicate that the sore reasoning 

also applies to all late-adolescents. See Appendix A, at 70-71. 

If this Court extends Mil le£ to 18-yeor-olds based on the new scientific 

evidence, the societal evidence of national consensus and the hallrmrk 

characteristics of juveniles that rroke the'Tl less culpable, then it should also apply 

Miller to all late-adolescents. Extending Miller: would not foreclose a court's 

obili ty to sentence late-adolescents in general to LWOP, but would require the 

sentencer to take into account how adolescents, including late-adolescents, ore 

different, and how those differences counsel against irrevocably sentencing them to 
o lifetirre in prison. See CrYz, at *71, and Miller, 567 U.S. at 480. 

A'llicus Curiae Scott therefore hos on inherent interest in the extension of 

Miller and it's application to late-adolescents. 

All the reasons Defendant Manning and Amici Curiae Legion, Scott and Byrd 

relied on to support the proposition that Miller should be extended to 18 year olds, 

apply with equal force to all late-adolescents. 

22 



,.. I t \) 

·B 1Ef~lfflffliP _ 

For the abovRntioned reasons, Amici Curiae ~egion~ ,Scott md Byrd asks this 

Honorable Court to extend the holding _ in Nil If£ J_o 1~-yea~7Qld~. Cl'ld exercise its 
. . 

inherent C:IJthority.under· rt:R 7.316(A)(7) to extend Miller~ to.·011 Iote-odolescents, . . . 
aged 18-20 years old. Pmici Curiae also osks this Cour.t to hold that MCI.! §§ 750.316, ' ,. . 

769.25 and 769.250 ore unconstitutional as- ~lied · to~ Defencb1t Manning md all 

other late-adolescents. ~ 

.Subllitted, 
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THE COURT: Good afternoon to you. We're here this 

afternoon 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. 

2 

THE COURT: Good afternoon to you, Attorney Koch and 

good afternoon 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 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

3 

sworn and testified on his/her oath 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. 

A. 

Good afternoon, Professor Steinberg. 

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. 

Q. 

A. 

My research. 

Are you on any editorial boards? 

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? 

4 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 / 

18 

19 

20 

21 

22 

23 

24 

25 

5 

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 Parole 

Board in Arkansas. 

Q. Have you ever been involved in the crafting of any 

arnicus 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 sure that the 

science of adolescent development was accurately represented 

in the briefs filed by association. 

, } 
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Q. 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 

questions. 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. 

Q. 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 20? 

A. Yes. 

Q. 

A. 

Is the brain composed of various regions? 

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. 

Q. 

A. 

Yes. 

Which ones? 

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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Q. 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. It'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-regulation, 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 

emotional 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 

situation 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-regulation. 

One way to think is the limbic system sometime 

serves as an accelerator and the prefrontal cortex serves as 

the brakes. 

Q. How is this interaction between these two systems 

«I 

8 
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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 cognition. 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 to 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 cognition 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? 

11 

A. The scientists who study adolescence would often 

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 basically 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 question 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 imi~ature with respect 

to their hot cognitive abilities. That is also true during 

late adolescence. They are a little bit better. They still 

are not a~ good as adults are in the area of hot cognition, 

but they certainly would be comparable lo 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 ~hat 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 mature along different time 

tables. If what you mean by your question 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 adrninistered 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. 

13 

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. I 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 asswned that the 

brain was fully developed by the time we were 10 or 

11-years-old. That's because the brain reaches its adult 

size by that age. So if you mea sured ths volume 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 
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1 possible to do an autopsy, cut open the brain and look at it. 

2 When you do that, you can't see how the brain functions. You 

3 can only look at the anatomy of the brain. It wasn't until 

4 there was FMRI and brain imaging that scientists could look 

5 at the living brain and see what's going on inside when it 

6 was at work. Studies that began to be done during the late 

7 1990s illustrated that the brain was continuing to change 

8 during adolescence in ways that weren't visible by looking at 

9 the exterior of the brain. This was not known. And the 

10 first published studies of how the brain was changing during 

11 adolescence didn't really appear until about the year 2000 so 

12 relatively recently in terms of the history of science, 

13 history of the study of development. 

14 During the period, let's say from 2000 into the 

15 middle or latter part of the decade, most of the research on 

16 adolescence brain development focused on people who were 18 

17 and younger. There was to my knowledge virtually no research 

18 that went past that age and that looked at brain development 

19 during late adolescence or young adulthood . 

20 People began to do research on that period of time 

21 toward the end of that decade and as we moved into 2010 and 

22 beyond, there began to accumulate some research on 

23 development in the brain beyond age 18, so we didn't know a 

24 great deal about brain development during late adolescence 

25 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 

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

approach, Your Honor? 

THE COURT: You may. 

Q. 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 Steinberg 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 ragards to late 

adolescence as of the present moment? 

A. Yes. And that was the part of the article that I 

was responsible for writing. 

Q. Okay. I would like to offer that as an exhibit at 

this time, Your Honor. 

16 

MR. PIERPONT: Your Honor, the Government -- I have 

spoken to Attorney Koch about this. The Go'Ternment 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. 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

l"l 

18 

19 

20 

21 

22 

23 

24 

25 

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 

17 

marked for identification as Exhibit 2 which is an article 

t:ntitle "When does a juvenile become an adult? Implications 

of law and policy." If I may approach, Your Honor. 

Q. 

A. 

Q. 

'fHE COURT: You may. 

Do you recognize that article? 

Yes, l do. 

I will cut right to the main question. Does that 

artjcle, like the first 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: Is your offer -- do you have any 

objection to how the Government frames their lack of 
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objection to the purpose of the article? 

MR. KOCH: No, Your Honor. That's in accordance 

with our agreement. 

18 

THE COURT: For example, there's a summary at the 

beginning of this article, it says at the end in this 

article, we SUI'(lmarized 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 o f 

your offer is the second 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 question 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 

arr.ong scientists with respect to the scientific information 

that's contained in each of these articles. 

Q. Thank you. Are there ways in which the brains and 

behavior of 1B to 20-year-oids are similar to adults? 

A. 

Q. 

adulls? 

Yes. 

Can you describe some of those similarities with 

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 situations, people that 

age period perform just as well as adults do. 

Q. Are there any ways in which the brain'3 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 du.ring 

this age period, late adolescence r~l~t.ive to adults, still 

show problems with impulse 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, tt depends on the specific type of risk-taking 

that you are talking about, but in general, people in the 

late adolescent years -3.re more Jikely to take • 1.-ris .. s than 

people who are adults and more likely to take risks than 

young adolescents are to, so if you w~re to -- if you ',,Jere 

draw a graph showinq the prevalence of risk-taking by dg'e, 

would look lite an upside down U. The peak would be 

somewhere, you know, around 1,, 18, 19, approximately that 

age range. That's when most ty-pe of risky behavior are at 

their height. 

Q. 

A. 

What about impulsivity? 

Impulsivity is still developing during the late 

to 

it 

adolescent years. I'm sorry. Correct that. Impulse control 

is still developing during the late adolescent years, so if 

you were to draw a gLaph 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 influence of one's 

peers? 

A. Susceptibility to peers is higher during late 

adolescence than it i~ in adulthood. It is slightly lower 



1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

21 

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. 

Q. With regards to reward-seeking behavior, is the 

prefrontal cortex everything in terms of regulating 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. 

Q. 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. 

Q. 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 question 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 2003? 

A. 

Q. 

They possess many of the same traits. 

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 

24 

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 perfonnance on a monitor. 

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

inside a brain imaging machine. The friends would be also 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. 

Q. Have you ever used the term 11the 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. 

26 

Q. Are adolescents particularly -- are late adolescents 

particularly concerned with their social status? 

A. Yes. 

Q. How so? 

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. 

A. 

Do late adolescents know right from wrong? 

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. ~-

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 

a 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. 

Q. 

Correct. 

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 ~estify 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 penalty 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. 1 

2 

3 

4 

5 

6 

7 

8 
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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 

10 extent that a potential penalty or a punishment for doing 

11 something is salient, we're less likely to take the risk 

12 because we get worried that we're going to be punished. 

13 But under conditions of emotional arousal when hot 

14 cognition is operating, adolescents are less likely to pay 

15 attention to the downside of a risky decision, and they're 

16 more focused on the rewards of it, so it means that the 

17 prospect of being punished for something and I mean 

18 punishment not in a legal sense, like getting a shock in a 

19 psychological experiment, the prospect of being punished for 

20 something is less salient to an adolescent than it is to an 

21 adult. 

22 In psychological research on deterrence, that 

23 evidence has been used to argue that this is why kids are 

24 less likely to be deterred by the knowledge that something 

25 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. 

Q. You mentioned that the research on this really got 

going in the nineties. Is there anything indicating that 

adolescent brains in the 90s or 80s would be any different 

than adolescent brains today? 

A. No. 
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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. 
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Q. That upside down U, I believe you had mentioned that 

in the risk-taking context? 

A. Yes. 

Q. Age 17 to 19? 

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. 

Q. 

Good afternoon. 

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. Is 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. 

Q. 

Right. 

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 people 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, 

is 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. 

Q. 

When you enlarge it, I can read it fine. 

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 21-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, 

you mean young adults from the ages of 18 to 21 as opposed to 

something earlier than that or something ~ater than that age 

range? 

A. 

Q. 

I believe so, yes. 

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 ago. Do you remember that? 

A. Yes, I 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. 

Q. 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 arnicus 

brief in Miller, right? 

A. 

Q. 

Yes. 

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. 

Q. 

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

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. I'm just pointing it 

out to you. 

THE COURT: Yup, go ahead. 

Q. 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. 

Q. That is similar to the testimony that you have given 

here today? 

A. 

Q. 

Yes, it is. 

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. 

Q. 

Yes. 

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. 

38 

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. 

Q. 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. 

Q. 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. 

Q. 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 Psychological 

Association. 

A. Yes. 

Q. Late adolescence there you understand that to be 

talking about the context of 18 and older. Is that fair to 

I 
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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. 

A. 

Q. 

A. 

Q. 

A. 

yup. 

This is the American Psychological Association. 

For which case? 

For Miller. 

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

Maybe five years old. 

Five years old. Miller was decided in 2012 but 

Q. So somewhere between five and seven years old this 

brief was? 

Right. 
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A. 

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. 

Q. 

Yes. 

Elsewhere where it talks about late adolescence, 

fair to concluded that we're talking about people who are 

older than 17. Is that fair? 

A. 

Q. 

Correct. 

Going back to the fourteenth page of what's been 

previously marked Government'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. 
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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. 

A. 

For instance, including the limbic system, right? 

Yes. 

Q. So I'm going to also 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. 

Q. This was a brief submitted to Miller, right? 

Submitted in Miller. 

A. 

Q. 

That's what it says here. 

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. 

Q. 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? 

A. Yes. 

Q. That's consistent with what was in your brief that 

was presented to Miller as well, right? 

A. 

Q. 

Yes. 

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. 

Q. 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. 

Q. 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-regulation 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. 

Q. 

Yes. 

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 
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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 
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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 environmental 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. 

Q. 

Yes. 

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: Is it Government's Exhibit 2? 

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

A. 

Q. 

A. 

Q. 

A. 

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 1? 

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: 

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

Professor? 

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

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. 

Q. 

A. 

Q. 

Yes. 

This was published in 2016 you said, right? 

Yes. 

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 21? 

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 are older than 18 and divided them up 



1 

2 

3 

4 

5 

6 

7 

8 

9 

· 10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

21 

22 

23 

24 

25 

51 

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 646, 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. 

Do you agree with that statement? 

Yes. 
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Q. 

A. 

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 21-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. 

A. 

Q. 

You would agree with that statement as well? 

Yes, I do. 
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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. 

Q. 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 21- year- olds, right? 

Yes. A. 

Q. "Like juveni les, are more susceptible than older 

adults to peer influence. The answer is equivocal. II 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 ambiguous as to what 
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impact peer pressure has on young adults? 

A. 

Q. 

That's right. 

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. 

Q. 

I do. 

"But experimental studies comparing individuals' 

performance on decision-making tasks, when they are alone 

versus when they are with their peers find peer effects on 

task" --
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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. So 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 language there? 

A. I do. 

Q. You continue to agree with that language? 
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A. 

Q. 

Yes. 

"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. 

Yes. 
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A. 

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." 

A. 

Q. 

Do you see that as well, right. 

Yes. 

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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Yes. A. 

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 21? 

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. 

Q. 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. 
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Q. 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 

neurobiological development that characterizes adolescence 

continues into the rnidtwenties, but the research has not yet 

produced a robust understanding of maturation in young adults 

age 18 to 21. 

A. 

Q. 

You see that, right? 

I do. 

And you agree that there is not yet a robust 

understanding of maturation in young adults aged 18 to 21? 

A. I do. 

Q. You continue later, "The research on age patterns in 

risk-taking and on emotional maturation, particularly on 

impulse control 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 adol~scent 

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. 

Q. 

I'm sorry. 

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. 

7 THE COURT: Did I understand your testimony to be 

8 that the peak of that upside down U is 17, 18 and 19? 

9 THE WITNESS: Yes. Although, Your Honor, I believe 

10 I said, if I didn't, I will now. A lot of it depends on the 

11 specific type of risk- taking that you are talking about and 

12 the specific measure that's being used but generally 

13 speaking, that's where the peak is. 

14 THE COURT: Okay. Then you also said, and I might 

15 have got this wrong, but I believe you also said that impulse 

16 control was fully developed by 18 to 19, did I take that down 
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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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1 THE WITNESS: Then it plateaus, exactly. 

2 THE COURT: Thank you. That's that. When an expert 

3 testifies in court, Professor, they are required to be able 

4 to at least state to a reasonable degree of, in your case, 

5 psychological study certainty that something is more likely 

6 true than not true? 

7 THE WITNESS: Yes. 

8 THE COURT: So I don't know if this is proper. 

9 Anybody wants to object, please object. I will not be 

10 offended, but I would like to ask you some questions that are 

11 going to be sort of focused on confidence levels. 

12 In other words, I assume nothing you've said today 

13 do you question is at least more likely true than not in 

14 terms of your opinions that you gave about impulse control, 

15 risk-taking, age changing, et cetera. But I'm interested in 

16 confidence sort of levels. In other words, how much above 50 

17 percent are you certain or believe to be is the case true. 

18 In other words, I will start with -- I will start 

19 with something . It sounds like you define late adult 

20 adolescence as 18, 19, 20 and adulthood or young adulthood at 

21 over 20? 

22 
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THE WITNESS: Yes. 

THE COURT: And what is the confidence level you 

have that is where the line should be drawn in a 

psychological sense? 
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THE WITNESS: Um. 

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

THE COURT: His categorizations. I'm calling them 
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4 lines. But I can change line to categories, but the line --

5 20 falls into one category, 21 falls into another category in 

6 my mind, that's a line between 20 and 21. I'm asking -- this 

7 is kind of a really pure psychology question. It could be 

8 related to the case. In terms of these categories that seem 

9 to be drawn early, mid, late adolescence, young adulthood, 

10 you know. 

11 I guess I could get up on the stand and say well, 

12 early adolescence, in my opinion, starts at six. You would 

13 laugh because you know as a psychologist, that's not a fair 

14 characterization of the category known as early adolescence. 

15 So I'm trying to get at the witness's view of his 

16 confidence that 20 is indeed the proper end of late 

17 adolescence. 

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

19 way. 

20 
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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 of the law, 

it is not arbitrary but reasonable people might disagree as 



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. 
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THE COURT: Based upon your education, training, 

your research involvement, 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. 

13 MR. PIERPONT: Your Honor, I'm again when you say 

14 psychological. In what sense? 

15 THE COURT: The characteristics we have been talking 

16 about. Development of the frontal lobe, risk-taking, impulse 

17 control. I guess I would hope he wouldn't put a 65-year-old 

18 in the same category as an 18-year-old in describing them 

19 psychologically as far as development and all of these other 

20 aspects that he's spoken about in describing 13-year-olds 

21 versus 15-years-old versus 18-years-old. 

22 I'm trying to have a sense of -- and I understand 

23 the last answer is a perfectly sound one at least to my 

24 ignorant hearing -- I'm ignorant I mean -- of the idea that 

25 reasonable people can differ. Reasonable researchers might 
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create a different class to study. They might look at 19 to 

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 also still 

developing. 

THE COURT: So to me that implies that there a~e 

greater cross category differences than within category 

differences? 

THE WITNESS: Yes. 

THE COURT: So in your opinion, an 18-year-old -- Is 

an 18-year-old more similar to a 20-year-old or to a 

17-year-old? 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 -- to me I 

think of them as comparable. That is I wouldn't say one or 

the other. I think it would depend on the measure of 

similarity that you were going to use. 
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THE COURT: Well, certainly an 18-year-old is closer 

to a 17-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 18-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 19? 

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? In 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: Is under 18? 

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 question 

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 18? 

THE WITNESS: Exactly . 
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THE COURT: That 1 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 professor, 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 COURT: 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 1 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. 

can --

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 

THE COURT: If you don'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. 

Q. 

research? 

No. 

What's your main interest driving all of this 

A. My main interest is to better understand how 

decision-making abilities change between the ages of 10 and 

30. 

Q. So 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? 
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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 

questioning 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 18-year-old? 

A. I would say probably not. If you were asking me as 

a scientist, 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. 

Q. 

A. 

Sure. 

How does hot cognition play into that? 

I would say that the similarities that you would 



find are more in the realm of cold cognition. In hot 

cognition is where you would find the differences between 

people that age and adults. 
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1 

2 

3 

4 Q. Would it be fair to say under hot cognition, that's 

5 where late adolescence are more similar to mid adolescence 

6 than they are to adults? 

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

8 MR. KOCH: Nothing further. Thank you. 

9 THE COURT: Just based on something that you said a 

10 moment ago or it was imbedded in a very long answer of 

11 something you said a moment ago, I want to have the record be 

12 clear. Is it your opinion to a reasonable degree of 

13 psychological science certainty that the findings which 

14 underpinned your conclusions as to the petitioner's in, for 

15 example, Graham, under 18, actually they were 14 but the 

16 opinion says under 18, you have the same opinion as to 18? 

17 THE WITNESS: Yes. And had that been the question 

18 that was asked in Graham, I would have said the same things. 

19 I would have changed the age in the brief. 

20 THE COURT: The number would have changed? 

21 THE WITNESS: Exactly. 

22 THE COURT: If someone said could you change it to 

23 21, would you have been able to do that based upon your 

24 expertise as a psychologist? 

25 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 reasonable 

scientific certainty, I am more certain about 20 than I am 

about 21. 

THE COURT: As to 18? 

THE WITNESS: Absolutely certain. 

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

questions on that. 
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MR. KOCH: I have one follow-up question. When you 

said 20, up to 20 or through 20? 

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 

question. 

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 

10 locate a member of the Diaz family. The White family was 

11 helping us with that as well. We're not able to reach the 

12 person. We're continuing that. We're hoping to do that 

13 before the 29. 

14 THE COURT: In the category of not assuming 

15 anything, I understood your remarks. I don't want to assume 

16 it, Attorney Pierpont. While the members are present of the 

17 White family which I appreciate that no one wished to 

18 participate I guess in this proceeding, the hearing. I don't 

19 know that they could. They have right to be present and to 

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

21 hearing, I'm not sure. 

22 MR. PIERPONT: I think the read here that we have we 

23 informed them, we talked to them about this hearing and what 

24 

25 

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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1 have the right to be heard. If that comes up, we'll continue 

2 to apprise them of those rights. 

3 THE COURT: Okay. They have a right to be heard at 

4 any public proceeding involving release, plea, sentencing, 

5 parole. This is in the nature of evidentiary hearing. They 

6 have a right to be informed of all proceedings. I think you 

7 were right to do that. 

8 Attorney Koch, I believe you indicated on your 

9 witness list that you intended to call Mr. Cruz to testify. 

10 MR. KOCH: Yes, Your Honor. 

11 THE COURT: Can we do that now? 

12 MR. KOCH: I had an agreement with the Government 

13 that we would do that on another day which is why I believe 

14 we scheduled September 29. 

15 THE COURT: I did, but I did it based on the 

16 representation that the professor would take all day. 

17 Therefore, we would need more time. I set aside the whole 

18 day. Somebody else is responsible for ruining my morning. 

19 But I don't know. Why did you ask me to set aside a whole 

20 day? I don't mind doing it in two days. Why did I schedule 

21 a whole day? 

22 

23 

24 

25 

please? 

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

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. 

q. _,. 
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That's at trials, hearings, anything in front of Judge Hall. 

Write it down in your book. Is there anything else? We'll 

stand adjourned. 

(Whereupon, the above hearing adjourned at 3:18 

p .m.) 

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, RPR 

Official Court Reporter 
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Comol'tleOlth V. Bredhold, Cose No. 14-CR-161 (2017) 
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- ...... ENlERED 
ATTEST, VtNCEN! ~S. ClEilK 

AUG O 1. 2917 
COMMONWEALTH OF KENTUCKY 

FA YEITE ~ttlCUIT COURT 
SEVENTH DMSION 
CASE NO. 14-CR-161 

COMMONWEALTII OF KENTIJCKY 

v. 

TRAVIS BREDHOLD 

FAYETTE 
B'( 

PLAINTIFF 

DEFENDANT 

ORDER DECLARING KENTUCKY'S DEATH PENALTY STATUTE AS 
UNCONSTITUTIONAL 

This matter comes before the Court on Defendant Travis Bredhold's Motion to declare the 

Kentucky death penalty statute unconstitutional insofar as it permits capital punishment for _those 

uoder twenty-one (21) years of age at the time of their offense. Mr. Brcdhold argues that the death 

penalty would be cruel and unusual punishment, in violation of the Eighth Amendment, for an 

offender _under twenty-one (21) at the time of the o.ffcosc. The defense claims that recent scientific 

research shows that individuals under twenty-9nc (21) are psychologically immature in the same 

way that individuals under the age of eighteen O 8) were deemed immature, and therefore ineligible 

for the death penalty, in Roper v. Simmons, ~43 U.S. 551 (2005). The Co~onwealth in tum 

. argues that Kentucky's death penalty statute is constitutional and that there is no national 

~ with respect to offenders under twcmty--onc (21). Having the benefit of memoranda of 

Jaw, expert testimony, and the arguments of c!oUDS~ and being otherwise sufficiently advised, the 

Court~ the Defendant's motion. 

• 

LEAK 
DEPUlY 
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FINDINGS OF FACT 
t 

Travis Bredhold was indicted on the charges of Murder, Fust Degree Robbery, Theft by 

Unlawful Taking $~0,000 or More, and three Class A Misdemeanors for events which occurred 

on December 9, 2013, when Mr. Bredhold was eigbt=i (18) years and five (S) mouths old 

\ On July 17, 2017, the Court heard testimony frpm Dr. Laurc:oce Steinberg in the case of 

Commonwealth v. D~ et aJ., No. IS·CR-584. 1 Dr. Steinberg, an expert in adolescent 

development, testified to the maturational differen~ between adolescents (mdividuals ten (10) to 

twenty-one {21) years of age) and adults (twenty one (21) and over). The most significant oftbcsc 

. differences being that adolescents are more impulsive, more likely to misperceive ri~ Jess able 

to regulate behavior, more easily emotionally moused, and, importantly, more capable of change. 

AdditiODally, Dr. Steinberg explained bow these differences are exacerbated in the presence of 

peers and under emotionally stressful situations, whereas there is no such effect with adults. Dr. 

Steinberg related these differences to an individual'$ (:U)pability and capacity for rehabilitation and 

concluded that, "if a different ymion..o!.Ropel!-were-heard--toda.y;-knowing-wliat we know DO"!, 

o~ could've made the very same argumeats about eighteen (18). nineteen (19), and twenty (,W 

year olds that were made about sixt.ccn (16) and seventeen (17) year olds in Rope,:. "2 Dr. Steinberg 
~ . 

supplemented bis testimony with a report further detpiling the structural and functional changes 

rcspons11>1c for these differences between adolescents and adults, as will be discussed later in this 

opinion.l\ 

1 Sec Order Supplcmmtiog the Record. Cam. v. Dfaz is also a Seyenth Division case. The Commoawcaltb was 
represented by CommonweaJtb .Attomcy Lou Am& R.cd Com, inc! her assistms m both ca5es, 14-CR·161 A: IS­
CR.-584, Dr. Steinberg was aptly cross-examiDed by the CommoQwcakh Attorney. 
1 Hearing July 17, 20 J7 at 9:02:31. 
, Defendant's Supplement to Testimony of~ Stemberg, JIJ!y 19, 2017. 

2 

I 

!l 

'I. ,' ,~, 
''1 

11 
, ) 



.... ... .. "-•.··· ~ - - · 

.-

On May 25th and 26th, 2016, an individual a$5cssment of Mr. Brcdhold was conducted by 

Dr. Kenneth Benedi~ a clinical psychologist and ncuropsychologist. A final report was provided 

to the Defendant's counsel and the Commonwcaltli QDd bas been filed under seal. After reviewing 

the record. administering multiple tests, and conducting interviews with Mr. Brcdhol~ members 

of bis family, and fom.er teachers, Dr. Benedict found J:bat Mr. Bredhold was about four years 

behind his peer group in multiple capacities. 1bC$e include: the development of a consistent 

identity or "sense of se~" the capacity to regulat~ his cmotioas and behaviors, the ability to 

respond efficiently to oatura1 environmental consequences in order to adjust and guide his 

behavior, and his capacity to develop mutually gtatifying social relationships.4 Additionally, he 

found that Mr. Bredbold had weaknesses in executiv~ functions, such es attention, impulse control, 

and mental flexibility. 5 Based on his findings, Dr. Senedict diagnosed Mr. Bredhold with a number 

of mcntal disorders, not the least being Attention Deficit Hyperactivity Disorder (ADHD), learning 

disabilities in reading and writiDg, and Post Traumatic Stress Diso¢er (PTSD).6 

,-CONCLUSIONS OF LAW -

The Eighth Amendment to tbc United States Constitution states, "[e]xcessive bail shall not 

be required, nor excessive fines imposed, nor cruel and unusual punisbm~ts inflicted." U.S.CA 

Const. Amend vm. This provision is applicable to the states through the Fowteenth Amendment 

The protection flows from the basic '"precept of justice that p1misbmcnt for crime should be 

graduated and proportioned to [the] offense."' ~tkbis v. V-uginia, 536 U.S. 3041 311 (2002) (quoting 
. 

Weems v. United States, 217 U.S. 349, 367 (1910)). Eighth Amendment jurisprudence bas seen 

the consistent reference to "the evolving standards of decency that mark the progzess of a maturing 

4 Jdat6. 
5 Id at 3. 
6 JdatS. 
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society" to determine which punishments are so disproportionate as to be "cruel and unusual." 

Trap \I. Dulles, 356 U.S. 86, 100-101 (1958), 'I1ie two prongs of the "evolving standards of 

decency" test ·ere: (I) objective indicia of ~anal consensus, and (2) the Court's own 

determination in the exercise ofindepcndentju~eot Stanfordv. Kimrucky, 492 U.S. 361 (1989); 

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

I. Objective· lndicia of National c,meusus Against Execution of 0.ff'eoden 
Younger than 21 

Since Roper, six (6) states7 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 cx~tions io 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 of offenders under twenty-one (21) years of age, including Kentucky. 

Taken together, there arc curreody 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 - ~ ( l 0) of which have made 

their prolu'bition on the death penalty official since the decision in Roper in 2005. 

Of the thirty-one (31) states with a death peJ18}ty statute, only nine (9) executed defendants 

who were under the age of twenty-one (21) attbe time of their offense between 2011 and 2016.10 

7 The s&atcs dmt have abotisbcd die death pcDllty since Roper and ycr,r of abolition: Coanccticut (2012). IDinois 
(2011), Mayland (2013). New Jersey (2007), New Mexico Q009), 1111d New York (2007}. 
1 Thc gow:mors-of PcnmyJvania IDd Washington imposed moraturia oo the death penalty iD :zots and 2014, 
rcspectfvcly. The govemor of Oregon extended a previously Imposed mamorium in 2015. The govemorof 
Colorado gnmted III indc8nitc Slay at execution to a death row inmate in 2013. .. 
'Kamas and New Hampshire have not m:ctded aoyonc ~ 1977. MODtana and Wyoming have never cx.ecutcd 
anyone who was uude:r twenty-one: (21) yc:m, ofege at the tune of their offenses, Ind they cuncotly have no such 
offenders on death row. Utah bas not exc:a.ded anyone who was under twcoty-<>11e (21) yc:m of age at the time of 
thefr ofFcme m the Jast fifteen (15) yem, and no such ofredd~ is currently on Utah's death row. Idaho and 
Kcatucky have not executed anyone who was unda-tweoty"ODC (ll) years old at the dmc: oftbcir offense in the last 
fifteen (15) ycss. . 
•a Chart of'Numbc:r of People Ex=itcd Who Were A&ed i &, 19, or 20 at Offense from 2000 to Present, By State 
[cumat as ofFebruay 29, 2016] 
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Those nine (9) states have executed a total of thirty-three (3 3) defendants under the age of twenty­

one (21) since 2011 -nineteen (19) of which Jiave been in Texas alone.11 Considering Texas an 

outlier, there have only been fourteen (14) executions of defeodants 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).u In sho~ 

the number of executions of defendants under twenty-one (21) in the last five (5) years bas been 

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

Looking at the death penalty as practicttlly applied to all defendants, since 1999 there has 

been a distinct downward trend in death scptcnces and executions. In 1999, 279 offenders 

nationwide were sentenced to death, compared to just thirty (30) in 2016 - just about eleven (I 1) 

percent of the number sentenced in 1999. 13 Sb:J;iilarly, the number of defendants actually executed 

spiked in 1999 at ninety-eight (98), and then gnl.dually decreased to just twenty (20) in 2016 - only 

two of which were between the ages of eightec:ii (18) and twenty (20). 

------eontrary-to-th~mmOJ1wealth!s-assemoDrif-appears-there-is-a-~Jem:-natio, .... nal----­

CODSCDSUS trending toward restricting the deatll 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 2005J four more llave imposed moratoria on executions, and seven 

more have de facto prohibitions on the execution of defendants eighteen (18) to twenty-one (21 ). 

In addition to the recent legislative opposition to the death penalty, since 1999 courts have also 

shown a reluctaoce to impose death sentences on offenders, especially those eighteen (18) to .. 

IIJtJ. 
1% Jd. 
D Death Penalty ID!mmatioa Ccoti:r, Facts About the biptb Penalty (Updated May 12, 2017). dowoloadcd from 
https://deatbpenaltyfofo.org/documents/Fac:tSbect.pdf. 
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twenty-one (21. "ff]he objective indicia of coDSqlSUS in this case - the rejection of the juvenile 

death penalty in the majority of States; the .infrequency of its use even where it remains on the 

books; and the consistency in the trend toward abolition of the practice - provide sufficient 

evidence that today our society views juvcoiles ••• as 'categorically less culpable than the average 

criminal."' Roper, 543 U.S. at 567 {quoting .Atkins, S36 U.S. at 316). Given this consistent 

direction of change, this Court thinks it clear that the nitional consensus is growing more and more 

opposed to the death penalty, as applied to defendants eighteen (18) to twenty-one (21). 

2. The Death Penalty is a Disproportionate Punishment for Offenders YoUDger than 21 

As the Supreme Court in Roper heaVil}' relied on scientific studies to come to its 

conclusion, so will this Comt On July 17, 2017, in the case of Commonwealth of Kentucky v. 

Diaz, this Court heard expert testimony on this topic. Dr. Laun:uce Steinberg testified and was 

also allowed to supplement bis testimony with a written report. The report cited multiple recent 

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

r 
' 

Cl!te"goricall}'l~pabl~c-sam~ways-tbaf-the-Caurt-io-Rope,=-=d.ecidcd.indbliduals..11DJW ____ _ 

eighteen (18) were less culpable. It is based an those studies that this Court 1ias come to the 

conclusion that the death pcoalty should be exclµded for defendants who were under the age of 
.. 

twenty-one (21) at the time of their o-ffcnse. 

If the science in 2005 m&Ddated the~ in Roper, the science in 2017 mandates this 

ruling. 

... 
\ Through the use of functional Magnetic Resouance Imaging (fMRI), scientists of the late 

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

in self-regulation and higher-order cogmtion, continue to mature through an individuars late 

6 
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~ens. 14 Further study of brain development cootluctcd in the past ten (I 0) years has shown that 

these key brain systems and structures actually cojltinuc to mature well into the mid-twenties (20s); 

this notion is now widely accepted among neuro~cientists. 15 / 

- Recent psychological research indicat~ that individuals in their late teens and early 

twenties (20s) are less matme than their older co~ in several important ways. 16 F'irst, these 

.individuals are more likely than adults to undete~te the number, seriousness, and likelihood 

of risks involved in a given situation.17 Second, they are more likely to engage in "scnsation­

seeking." the pursuit of arousing. rewarding, excitin& or novel experiences. This tendency is 

especially pronounced among individuals betwcetl the ages of eighteen (18) and twenty-one (21 ).11 . 
Third, individuals in their late teems and early twenties (20s) ere less able than older individuals to 

control their impulses and consider the future consequences of their actions end decisions because 

gains in impulse control continue to occm during the early twenties (20s). 19 Fourth, basic cognitive 

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

14 B. J. Casey, ct al, lmaglng the De,doping Brain.: Wh'1I Have We /.tlarnd Abmd Cognlti,e Dndopment?, 9 
TRENDS IN CooNmvE SC. 104-110 (2005). 
u N. Doseobac:b, et al., Prdicdon of Jndivirbu,J Brain Mahlrily UnngfMR/, 329 SCI. 135&-1361 (2011); D. Fair, et 
al., Fund/anal .Brain NaworJ:s D,vdop From a .. Local to Dlstrlbut«d'" Orgamultion, S PLOS COMPUTATIONAL 
BlOI.OGY 1-14 (2009); A. Hedman. ct al., Hrunan Brain Ch01llla .Acnm the Life Span: A Rtwin, oj 56 Longlh1tlinal 
Magneti,: Raonanc. hnagfng Studiu, 33 HUM. BRA!N MAPJIING 1917-2002 (2012); A."Pfdfc:rbaum, et aJ.. 
Yarlotion In Long/llldinal Trajecsorlu of Rqionol Brain Yohana o/Haal1hy Men and Womm (Aga JO to BS 
Years) Me:m.-u with Atlas-Baud Parallatian a/ MRI, 65 NEUR.OlMAGe 176-193 (2013.)j D. Simmonds, et al, 
DeYtdopmental Staga and St: Dgferenca qf Whittt Malt«' 411d Benavlot'ol Dndopmmt Through A.dolesCDU% A 
Longitudinal Dijfuslan Tauar Imaging (D11) Sbldy. 92 NSJttolMAGE 356-368 (20U); L Somerville. ot al, A 7Tnrc 
a/Change: Behavioral and Neural Correlatu of ~ddut:dll ~ity to Appetitive and..4110-.dve Emlronml!lllol 
Ci,a, 72 BRAIN & COONmoN 124-133 {2010). 
"For a n=al review ordds resean:b, see: LAURENCE~. AGE Of OPPORTUNITY: l.ESSONS FRoM1HENEW 
SC!ENCE OF Aool.ESCENCE (2014). 
17 T. Grisso, ct aL. .lwalila' Cotnp,laiett lo Stand Trial: A Comparison of Adolace,a rand ..4dllll3' Capacitia tu 
1Hal D,fl!lldanu, 21 LAW & HUM. BEHAV. 333-363 (2003). 
11 E. Cauffman. et IL. Ap Diffennca In Ajfmtve Decision Making as Indeud by Po;forman" an the Iowa 
Gambling Task, 46DEV.PsYCHa... 193-207 (2010); L. Stemberg, ctal.,boundtha Warl~ AdalaCIUlce a a Tane of 
Hdghtm.d Sensation Sed:fng and lmmahlre Self-Regulation, DEV. SC. Advance anllne publication. doi: 
10.111 l/desc.12S32. {2017). 
19 L Steinberg. et al.. Age Diffuena in F'lllure Orientation and Delay Discounting, BO CWLD Dev. 28-44 (2009); 
D. Albert, et al., Ap Dlff,:rena in &nsatlon Seuing and lJnpulstvlty 0$ Jndeud by Behavior and Self-Report: 
Evltlena!/or a Dual Sy.rtem.r Model, 44 D£V.PsYOIOL 17~177& (200&). 
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ability to exercise self-control, to properly consider the risks and rewards of alternative courses of 

action:i and to resist coercive pressure from others, ~ one may be intcUectuaUy mature but also 

socially and emotionally immature, 20 As a C(JI$equence of this gap between inteUectual and 

emotioJJSl .maturity, these differences 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 amdety.2J The presence of peers aJso amplifies these 

differences because this activates the brain's "~ward cent.er" in individuals in their late teens and 

early twenties (20s){Importantly, the presence of peers has no such effect on adults.22 In recent 

experimc:n~ studies, the peak age for risky decision-m8:1dng was determined to be between 

nineteen (19) and twcnty--onc (21).~ -

.-Recent neurobiological research parallels the above psychological conclusions. This 

research has shown that the main cause for psych~logica.l immaturity during adolescence and the 

early twenties (20s) is the difference in timing of the maturation of two important brain systems. 

• 

The system that is rcspmwbl~ fur the.Jncrease in seasatiOD=SCCkin~,1.1ec:aln..u·u~~;==----­

somctimes referred to as the "socio-emotiooal 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 ~cad, 

21 L Steinberg, ct al, A.re ..4dola"1Jb Len Mahn Than Adulu? Minon' Acca.s to Abortion, the Jw,nilt !hath 
Pe,alty, and tM Alleglli .AP A .. Flip-Flop. • 64 AM. PSYCHQf..OGJST 583-594 (2009). 
:u A. Cohen. ct al, W1uur u 1111 Adoluctnt an Adult? messmg Cognitiv, Canlrol in Emotional and Nan-Elnotianal 
Contem, 4 PSYCHOLOGICAL SC1ENcE 549-SQ (2016)i L Steinberg. ct al.. Are A.dolacmU Lea Malrlre 77Jan 
Adu/Js? Minon' Accur IO Abortion. the Juvenile Death Penplty, and tl,e.A.llegcdAPA .. Flip-Flap,,. 64 AM. 
PSYCHOLOGIST 583-594 (2009). 
:a D. Albert, ct al, The Tanage Brain: Peer bglamca an.A.dolacmt Decision-Making, 22 CURRENT DIRECTlONS 
IN PSYCHOL SO. 114-120 (2013). 
:n B. Braams. ct al., LangitudilUII Chanps In .Atfo/GCOII Rb~-Taking: A Comprehauive Smdy of Neural Ruponsu 
lo Rewartlf, Pubo-tal D~dopmenl and Risk Taking Behavior, 3S J. OF'NEURosCIENCE 7226-7238 (2015); E. 
Shulman & E. Canffin•n, Deciding br the Dark: Age Dtffere;u:a in lntultlH Rlsk.Judgmart, SO DEY. PSYCHOL 167~ 
)77 (2014). 
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evaluating the risks and rewards of an action, ~d resistmg peer pressurc-refei:red to as the 

"cognitive control system"-is still ondcrgoing sigtdficimt development well into the mid-twenties 

(20s).24 Thus, during middle and late adolescence there is a "maturational imbalance" between the 

socio-emotional system and the cognitive control system that inclines adolescents toward 

sensation-seeking and impulsivity. As the cogp.itiv~ con1rol system catches up during an 

individual's twenties (20s), one is more capable of controlling impulses, resisting peer pressure, 

and thinking ahead. 2S -

There are considerable structural changes and improvements in connectivity across regions 

of the brain which allow for this developmeuL these structural changes are mainly the result of 

two processes: synaptic pruning (the P.)iminstion of UDDecessary connections between neurons, 

allowing for more efficient transmission of infonnation) and myelination (msuJation of neuronal 

connections, allowing the brain to transmit iufonuation more quickJy). WhUe synaptic pmning is 

mostly complete by age sixteen (16), myelination continues through the twenties (20s).26 Tlius, 

while the dcvelopmeIJt of the pre.frontal cortex (]ogiciil reasomng. plannmg, persoiialityJistargely 

finished by the late teens, the maturation of coon~tions between the prefrontal cortex and regions 

which govem self-regulation and emotions continues into the mid-twenties (20s).27 This supports . 
the psychologicaJ findings spclJed out above which conclude that even intellectual young adults 

24 B. J. Casey, ct al., The Storm and Slrus of Adolescmu: fnslghlS.fram Human Imaging and Mouse Gem:tfa. S2 
DEV. PSYCSOL 225-235 (20 JO); L. Steinberg, A Social Jla,rosclmce Puspective on A.dolacmt Risk-Taking, 28 
DEV, REY. 78-106 {2001); L. Van Lcijcnbmst. ct al, .Adale.,"111 Risky Decision-making: Narocognitive 
Devdopmait of &ward and Canlrol Raglans, 5 I NEUROIMAGE 345-355 (2010). 
:u D. Albert&: L. Stciobc:rg. .hldgm,nt and Decision Makin, in Adolescent:tt, 21 J.OFRES.ONAD0LESCENCE211-
224 (201 J); S-J Blakemore & T. Robbins, Decision-Making in the ~dolacent Brain, 15 NAT. NEUROSCIENCE I l ~ 
1 )91 (2012). . 
2' S-J, Blakemon:, Imaging Brain Dndapmerrt: The.J.dolqcml Brain. 61 NEUROIMAGE 397-406 (2012); R. Engle, 
'11a11 Teen Brain, 22(2) CURRENT DJRECTIONS IN PSYCHOL SCI- (whole issue) (2013); M. Lucima (Ed.), Adolacmt 
Braln Dwelopmmt: Cwnnt Thona and Fuhlre DirediCIII$, 72(2) BRAIN & COCHIJON (whole issue) (2010). 
r, L. Steinberg. 71,e Irifluoi" ofNelll'o.tdmce on U.S. Suprmie Co'flrl DecislCRV Involving Adolacat~ ' Criminal 
Culpability, 14 NAT. REV. NEUROSCIENCE S13~518 (2013). · 
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may have trouble controlling impulses and cm9tions, especially in the presence of peers and in 

emotionally arousing situations. 

_;-perhaps one of the most germane studi~ to this opinion illustrated this d!!velopment gap 

by asking teenagers1 young adults (18-21). and IQ.id-twenties adults to demonstrate impulse control 

under both emotionally neutral and emotionally arousing conditions. 28 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~cs (20s). However, under emotionally arousing 

conditions. eighteen- (18) to twenty-one- (21) year-olds demonstrated levels of impulsive 

behavior and patterns of brain activity comparable to those in their mid-tecns.29 Put simply, under 

feelings of stress, anger, fear, threat, etc., the bnun of a twenty- (20) year-old functions similarly 

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

l In addition to this maturational imb~CC» one of the hsUmsrJcs of neurobiolo~cal 

development during adolcscencc is the heigh~ 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. 30 Given adolescents' ongo~g development and Jicightened plasticity, it is 

difficult to predid :future ~minality or delinqu(:llt behavior from antisocial behavior during the 

teen years, even among teenagers accused of committing violent crimes. 31 In fact, many 

• 

21 A. Cohen, et al., When Is an AdolacDJI an Adult? AsJ~ing Cognitive Conlrol In Emotional and Non-Emotional 
Conla.ts, 4 PSYCHOL SO. 549--562 (.2016). 
-a Id. 
10 LAURENCE STEINBERG, AGE Of OPPOR.TIJNlTY: ~ FROM THE NEW SCIEHc:E OF Aool..ESCENCE (2014). 
11 T. Moffitt, Lif~Caune Permtent Vcma ~dolescmt-IJmited .4ntlsocla/ BDl(lllior, 3(2) DEv. ct 
PsYCHOPAlHOLOOY (20)6). · 
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n:scarcbers have conducted studies finding 'that approximately ninety (90) percent of serious 

juvenile offcuders age out of crime and do not co~tinue criminal behavior into adulthood.31\ 

Travis Bredbold was eighteen {18) years atJd five (5) months old at the time of the alleged 

crime. According to recent scientific studies, Mr. Bredhold tits right .into the group experiencing 

the "maturational imbalance," dming which his $Ystom for sensation-seeking. impulsivity, and 

susceptJoility to peer pressure was fully develop~~ wln1e his system for planning and impulse 

control lagged behin~ unable to override those llJ]pulses. He also fitsinto the group descnoed in 

the study above which was fo~ to act essentiall)' 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 eighteel)- (I 8) to twenty-one- (21) year-olds are 

categorically less culpable for the same tbrce ·rc,;sons that the Supreme Comt in Roper fouod 

teenagers uader eighteen (18) to be: (1) they laclc maturity to C;<JDtTOJ their impulses and fully 

consider both the risks and rewards of an acti(lo, making them unlilcely to be deteaed · by 

kiioWl!dge oflilceliliood and seventy of p•misbmeot; (2) they are susceptible to peer pressure and 

emotional influence, which exacerbates their existiug immaturity when in groups or under stressful 

couditions; and (3) their character is oot yet well formed due to the ncuroplasticity of the young 
• 

brain, meaning that they have a much better chance at ~ilitation than do adults." 

Further, the Supreme Court bas declared several times that "capital punishment must be 

limited to those offi:odcrs who commit •a narrow c,ltegory of the most serious crimes' and whose 

extreme culpability makes them 'the most deserving of execution.'" Roper; 543 U.S. at S68 

n K. Monahan, et al., Psychosocial (im)maturity from AdolaCl!nat to Early A.dullhood: Distingllishing Beiween 
.Adal~LimlJed and Penlslad .Anti.social Beharior, 25 l)EV. &: PsYaloPATiiOLOOY 1093-1105 (2013); 
E. Mulvey, et al, Trajectarla of Dmstana and Contimdty In Antisodal Behavior Folluwlng Court .Adjudication 
Among &rlom Adolucml Ojfenden, 22 DEv. & PsYCHOPA'IHOLOGY 453-475 (2010). 
n Roper, S43 U.S. at 569-70. 
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(quoting Atkins, 536 U.S. at 319); Kennedy v. Lduisiana, 554 U.S. 407 {2008) (holding that the 

Eighth Amendment prolu"bits the death penalty f'or 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 ctbe worst of the 

worst'''). Given Mr. Bredhold's young age and development, it is difficult to sec how he end others -
his age could be classified as "the most deserving of execution.., 

Given the natiooal trend toward restricting the use of the death penalty for young offenders, 

and given the recent studies by the scic:ntific 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 offeQders under twenty-one (21) at the time of their 

offcose. 

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

promoted by Roper and not individual assessment or a "mental age" determioatio~ the conclusions 

drawn by Dr. Kenneth Benedict in his individual ~uation of Mr. Bredhold are still relevant This 

evaluation substantiates that what research has shown to be true of adolescents and young adults 

as a c1ass is particularly true of Mr. Bredbold. Dr. Benedict's findings are that Mr. BredboJd 

operates at a level at least four years below that of bis peers. These findings further support the 

exclusion of the death penalty for this Defendant 

So ORDERED this the _f_ day of August; 2017. 
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The dual systems model of adolescent risk-taking portrays the period as one charac~ 

terized by a combination of heightened sensation seeking and still-maturing self­
regulation, but most tests of this model have been conducted in the United States or 
Western Europe. In the present study, these propositions are tested in an interna­
tional sample of more than 5000 individuals between ages 10 and 30years from 11 

countries in Africa, Asia, Europe and the Americas, using a multi-method test battery 

that includes both self-report and performance-based measures of both constructs. 
Consistent with the dual systems model, sensation seeking Increased between pre­

adolescence and late adolescence, peaked at age 19, and declined thereafter, whereas 
self-regulation increased steadily from preadolescence Into young adulthood, 

'This IUUldl was supported by a v,,nt to the 6m author lnim the Klaus J. Jacab$ Foundadon. 

Develapmtntal Sciena 2017; 00; e12532 
DO~ 10.1111/desc.12.532 

wlleyon!inellbr.ry.ccm/1oumal/desc: 0 2017 John Wlley&Sons Ltd I 1of 13 



_20_,13__._I WlLEY-f•ii+f::ii:i@fdiiiHM STEINBERG n Al.. 

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 lmmatl.lre self-regulation, but few studies outside the 
United States and Western Europe have examined the develop­
mental trajectories of these constn.icts. 

• The present study examines age differences in sensation seeking 
and self-regulation in a sample of more than 5000 incf1Viduals be­
tween the ages of 10 and 30 from 11 culturally and economically 
cfrverse 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 similar aaoss 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. I INTRODUCTION 

over the past decade. research on adolescent behavior has been in­
aeasingly 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 descnbed 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 person'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 before a well-functioning braking system is in place. 

Although the dual systems model has been critiqued as provid­
ing an oversimplified account of neurobiological development (e.g. 
Pfeifer &Allen, 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 
adolescence 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., 2016; 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 (Luciana, Wahlstrom, Porter, & 
Collins, 2012), and gradual maturation over the course of adoles­
cence and ycung adulthood within brain regions that subserve ex­
ecutive function (e.g. lateral prefrontal and parietal cortices and the 
anteriorcingulate) (Casey, 2015J. 

A word about terminology is warranted. In the present article, we 
use the terms 'sensation seeking' and 'self-regulation' to each refer to 
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 
psychological 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 simnar constructs), but 
we believe that the overan:hing 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 & Steinber.g, 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 measu-es, most of the relevant 
research has been carried out in the United States and a handful of 
Western European nations (esJi)ecially the Netherlands; e.g. Peters, 
Jolles, van Ouijvenvoorde. Crone, & Peper, 2015; van Ouijvenvoorde 
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 childhood and adulthood and 
the gradual increase in self•regt.llation over the course of adolescence 
are observed 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 Ira· 

jectories of sensation seeking and self-regulation during adolescence 
are universal or culbJrally variable. On the one hand, the dual systems 
view derives explicitly from a neurobiological perspective on adoles­
cence that links developmental changes and age d'ifferences in sen· 
sation seeking and self-regulation to changes in brain structure and 
function that are assumed to be universal {or near-universal) feattres 
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 hormones on the brain's reward-processing system 
(Luciana et al., 2012). O,anges 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 aucial 
structures of these systems, such as the lateral prefrontal cortex, is 

asSl.lTled to play a significant role in the development of self-regulation 
between childhood and adulthood (Casey, 2015). To the extent that 
the imbalance hypothesized within the dual systems perspective is a 

biologic.al given. it should be seen cross-culturally. 
On the other hand, there is reason to think that patterns of age dif • 

ferences in sensation seeking and self-regulation vary across cultures. 
Adolescence is a stage of development in which there are substantial 

differences among cultures in expectations, sociarization 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 experiences is not 
only normative, but desirable (Palladino, 1996). This is consistent with 

standarcfized ratings of countries along the dimension of 'Indulgence­
Restraint', which refers to the extent to which societies encourage in­
d"ividuals 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 Asia (e.g. Oiina 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-regulation still immature during this phase of development Thus, 
the pattern of age cfrfferences In sensation seeking and self-regulation 
described in the literature is culturally consistent with the expectl· 

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, Umlauf, & AI-Zyound, 
2010; Rehm et al., 2003). In these contexts, heightened sensation 
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seeking or immature self-regulation may not be characteristic of ado­
lescence. Indeed, we mlght 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, rTKJlti-method study of behavioral and psychological 
development during the second two decades of life in a sample of 
approximately 5000 indMduals. Participants came from 11 countries 
(O,ina, 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 patterns 
of age differences in sensation seeking and self-regulation similar in 
a multinational sample to those that have been reported in previous 
studies of American and European ind"rvicluals? 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 aaoss the 11 countries. 

2 I METHODS 

2.1 I 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, Oiina (N •493h 
Medellin, Colombia (N = 513); Nicosia, Cyprus (N = 407); Delhi, India 
(N ., 425); Naples and Rome. Italy (N = 561); Amman and Zarqa, Jordan 
(N = 506); Kisumu, Kenya (N., 4B8); Manila, the Philipplnes (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 " 27 46), 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 & 

Bornstein, 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 colJ'ltries that is dlverse 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 cou,try's status with respect to health, 
education and income, participating countries ranged from a rank of 5 

(United States) to 14 7 (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 psychological constructs such as individualism versus collec­
tivism, which is likely to influence how adolescents and adults make 
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day-to-day decisions, and on the dimension of 'Indulgence-Restraint', 
which, as we noted earlier, 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 em>lled 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 re01Jited to yield 
an age distribution 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 indMduals 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 worldwide variation in the age or pubertal onset and the age of 
transition lnto 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, 14-1S years, 
16-17 years, 18-21 years, 22-25 years and 26-30 years (see Table 1 
for the distribution or 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 or this recruitment method, we cannot determine whether 
those who responded to recruitment advertisements differed from 
those who 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 

is not required for youth of 15 years and older. Local Institutional 
Review Boards (IRBs) approved all procedures. 

2.2 I Procedures 

Research staff in all couitries underwent ldentical 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· 
viduaHy 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 fluent ijn Engf1Sh and the target language. In 

addition to translating 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), Oholuo (Kenya), Filipino 
(the Philippines), Greek (Cyprus), Hindi (India), Swedish (Sweden), Thai 
(Thailand), and American English (India, Kenya, the Philippines and the 
United St.ates). 

In order to keep participants,engaged in theassessmen~ they were 
told that they would receive a base payment for participating in the 

study, and that they could obtain a bonus (equal to approximately 50% 
of the base payment) based on their performance on the computer 

tasks. In actuality, all participants received the b~us. In the United 
States, the base payment was US$30 and the bonus was U5$1S. In 
other countries, the principal investigators and site coordinators (with 
the approval of the local IRB) determined the amount of an appro­
priate base payment, taking into account the local standard of frving 

and minimum wage, and ensuring that the amount was sufficient to 

-~~"3 •:-:o:;--~.,:.,;---:,s-,,, ........ •m•·•--7----~--·-.. =-- .,., .. TABLE 1 Distribution of participants ·,-Cl!. ~·~ .-#.12,..:t .. . - ~ .;:. .. ~•~ .-z;,;;~-.. ·•~!t, .. \-, :-.·i ~:-·c:C-, ~ ~..-•~~-~--~~ ,,;:Jt'\.!~ 
• 0-::11- _'-.1 ~13 ,14- ·!:I. r6;._j_7'.--.:.tY;t8e-2 : · <:"22:,. :t <:26-:°30' : :>:Toti :·,:1 ,.,,.i;l.~:ti,,,.~--·~ ~1e.:~~- ·-· ,il'•,..•·~ .. n • .:c• f;.., ... .,,.,d~~b, ~ ,i aaoss age groups by country - -'" •·"C ~· -·· -,; ...;.':,t.:;:..,..,,,:.::..,1·•· :...::.:e •- - . - ·.::•-

109 61 60 60 79 59 60 488 

. Italy 184 60 63 58 59· S9 61 544 

Kenya 93 77 68 58 60 61 63 480 

Phil. 114 63 62 62 72 68 63 504 

Thal. 131 84 60 44 68 64 51 502 

Sweden 53 58 60 61 60 60 59 411 

us 164 61 60 58 67 61 66 537 

Colom. 140 59 61 59 S7 59 58 493 

Jordan 86 58 58 56 56 61 54 429 

India 55 59 61 59 59 61 60 414 

Cyprus 32 37 33 40 61 48 52 303 

Total 1161 677 646 615 698 661 647 5105 ----•--... - ........ , ............ --·-·· -···- -- _ .._ .. _ ---..-.. ... , e# __ , ........... -·--· --··---

Note. Phn~ PhiUpplnes: Thal, Thailand, US, United States; Colom., Colombia. 
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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, so participants were given 
three movie 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 C01Jntries 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. Asman number of assessments 
(3.2%, N =1 '72) were rated as unusable (e.g. the participant did not 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 
'Missingness1, the final sample comprised 5105 participants (2578 fe­
males, Mage= 17.08, 50 = 5.92) (see Table 1). All analyses were con• 
ducted using Mplus (Version 7.31; Muthen & Muthsi, 1998-2010). 

2.3 I Measures 

Of central 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
saibed ln detail here; readers are directed to prior publications and 
to the Supporting Information that accompanies this article for ad· 
ditional information. 

2.3.1 I 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 rr.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 (i.e., even for our adult participants, 
we used parental education, rather than the individual's educa• 
tional attainment, as our index} (for a discussion of this strategy, see 
Steinberg, Mounts, Lamborn, & Dornbusch, 1991). In some locales, 
there were small differences between age groups in average levels of 
parental 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 I 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 
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used only the Matrix Reasoning subscale.) The WASI has been nonned 
for individuals between the ages of 6 and 89 years; an age•nomied 
score (t-score) was computed for each participant. Participants' WAS! 
scores, because they were obtained via computer administration, may 
not be comparable to scores from traditionally administered WASls. 
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 I Sensation-seeking composite 

Three measures were used to index sensation seeking: the Jowa 
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
posite values were multiplied by 100. 

Modified Iowa 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 Iowa Gambling Task was used to generate a measure of reward 

approach. In the present study, the standard Iowa Gambfing Task (IGT; 
Bechara, Damasio, Damasio,&Anderson.1994)was modified in two key 
ways. First, participants made a play-or-pass decision with regard to one 
of four decks 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 ones (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 $3001, our modified version presented only the net amount for 
each card (e.g. 'you lost $200'). As in the original task, two of the decks 

are advantageous and result in a monetary gain over repeated play, 
while the other two decks are disadvantageous and produce a net loss 
over repeated play. On each trial, one of the fOU" 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 amou,t of money earned up 

to and includng that trial was updated on the saeen. If the participant 
chose to pass, no feedback 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 blocks 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 (Zuckennan, 1994). Many of the 
items on the tun 19-item Zuckerman scale appear to measure impul· 
sivity (e.g., 'I often do things on impulse1- In light of OU' interest in 
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cfJStinguishing between impulsivity and sensation seeking, our meas­
ure included only the items that clearly indexed thn11- or novelty­
seeking (sample item: 'I like doing things just for the thrill of it'; see 
Steinberg et al, 200B). All items were answered as either true or false. 
Reliabifity 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 model lit for this 
scale (/[9] = 165.51, p < .0001, RMSEA = .058, 90% Cl [.051, .066], 
CFI = .96, n1 = .94). For purposes of analysis, self..,.eported sensation­
seeking scores were multiplied by 100 (creating a lower limit of 'O' and 

an upper limit of '100'). 

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. Toe 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. Toe 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 turns 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 attempt to cross the intersection Participants could not control 
the car's speed, and the 'brakes' only worked after the light 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 turns red, the car will stop safely, 
but 3 s will be lost waiting for the green light; or (31 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 outcome 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 I Self-regulation composite 

Three measures were used to index self-regulatiorc the Stroop task, 
self-reported plaming. and the Tower of London task. Scores on these 
measures were standardized and averaged to form a composite measure 
of self-regulation. In order to generate coefficients with interpretable 
decimal values, self-regulation composite values were multiplied by 100. 

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 stimulus 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, 
for details of this version). On each trial, the participant was presented 
either a color-word (e.g. 'BLUE', 'YELLOW') or a non-color word (e.g. 
'MATH', 'ADD') and instructed to identify the color in which the word 

is printed (while ignoring the semantic meaning of the word) by press­
ing a corresponding key as quickly 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 matdt the semantic meaning 
of the word (e.g. the word 'BLUE' printed in yeDow). 

Participants completed two 48-trial experi'nental blocks. The first 
block included an equal mix of neutral and incongrtJent trials, and the 
second block included a greater number of neutral than of incongruent 
trials. Success on this task refies 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 O.e. in which there was a cor.iflict 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 Zuckennan Sensation 
Seeking Scale (555; Zuckerman, 1994) were used to compute a meas­
ure of self-reported planning. [Although the 55S is used primarily to 
assess sensation seeking, many of the items actually measure impulse 
control (for a discussion, see Steinberg et al., 2008).) Items included 
in the impulse control subset reflect a lack of plaming (e.g., 'I tend 
to begin a new project without much planning on how I will do it', 
reversed} and acting without thinking (e.g., 'I 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. 'I enjoy getting into new situations 
where I can't tell whether it will end up bad or good' and 'I often get 
so carried away by new and exdtins thinss and idea that I never think 
of possible problems that might happen' (emphasis added)} and were 
therefore omitted from our calculation of the plaMing score. All 
items were answered as either True (coded 1) or False (coded 0), and 
item 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. plaming was 
positively correlated with the 'planning ahead' subscale of the Future 
Orientation Scale, r = .SO, p < .001; Steinberg et al., 2009). Reliability 
for the whole sample on this six-item scale was a = .63, with reliabili· 
ties for ind'rvidual countries ranging from .47 (Colombia) to .73 (India). 
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Confinnatory factor analysis indicated good model fit for this scale 
(/{9] = 142.33, p < .0001, RMSEA = .054, 90% Cl (.046, .062), CFI = 
.97, ru = .95). For purposes of analysis, self-reported planning scores 
were multiplied by 100 (creating a lower limit of 'O' 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 fonned. The 
participant Is presented with pictures of two sets of different-colored 
balls and three empty rods, one of which can hold three balls, one two 

bans, 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 few 
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 a minimum of seven moves. Impulse control was 
indexed as the average time On milliseconds) between the presenta• 
tion of each cfrfficult problem 0.e., those requiring a minimum of six 
or seven moves 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 = .OB, p < .001. 

2.3.5 I Measurement invariance of self-report scales 

In order to ensure that self-report measures of sensation seeking and 
planning were appropriate to use within our culbJrally diverse sample, 
we tested for measurement invariance of factor loadings and inter• 
cepts across the 11 counbies using the alignment technique (Muthen 
& Asparouhov, 2014). (Details on this procedure are provided in the 
Supporting Information.} As per the guidelines provided by Muthen 
and Asparouhov (2014), approximate measurement invariance can be 
assumed if fewer than 25% of the parameters are non-invariant for 
a given measure. In our two self-report measures (sensation seeking 
and plarv,ing), no more than 14% of parameters - intercepts as well 
as loadings - were non-Invariant (see Tables 51 and S2). These results 
suggest that these questionnaires are reliable across counbies ln our 
sample. 

2.4 I Data analysis 

2.4.1 I Mlsslngness 

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 details}. As noted 
earlier, a small number of assessments (3.18%, N =172) were rated 

----
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as unusable by the interviewer.and excluded from analyses. Of the 

remaining 5232 cases, 2 participants 1.04%) were missing age, 95 

(1.80%) were missing data on parental education, and 43 (.82%) 

were missing WASI scores. Participants with missing data on these 
demographic variables were exduded from analysis. Of the final ana­

lytic sample of 5105 participants, 21 (.41%) were missing IGT data, 
5 (.10%) lacked a self-reported sensation-seeking 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 (231%; 87 of these 
cases were outliers recoded as missing) were missing Stroop data. 
Full-information maximum likelihood (FIML) within Mplus was used 
to reduce bias owing to missing data on these variables. Because 
some variables were negatively skewed fLe., 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. 

2.4.2 l Centering independent variables 

All independent variables were centered so that coefficients and in• 
tercepts reflected meaningful values within the range of the sample. 
W ASI scores and parental education were centered at their respective 
means. Age was centered at 18 years. 

2.4.3 I Main 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 

"tor all six component variables [I.e., reward approach on the IGT, 
self-reported sensation seeking, risky driving in the Stoplight game, 
response inhibition on the Stroop task, self-reported planning, and 
impulse control on the Tower of London task). Age and age2 were 
entered as predictors to test for quadratic trends, specifically, a rise 
(during adolescence) and fall Onto adulthood) in sensation seeking, and 
an increase across adolescence and into adulthood in self-regulation. 
If the quadratic tenn was not significant, the linear effect of age was 

tested (absent the quadratic tenn). All analyses controlled for parental 
education and WASI t-score. Owing to space considerations, and in 
light of previOIJS research indicating that development.ii 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 I Differences among countries 

We used multiple-group stnJctural equation models to test for differ· 
ences in age trends among countries in the composite variables and 
in each of the six component variables. Results for the composites are 
reported in the main text; results for the component variables can be 
found In the Supporting lnfonnation. 
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TABLE 2 Zero-order correlations 
among variables 

Age -.or· .14- .02 .04- -.04· .01·- .20- .19·-

Par. Ed. 20- .08- .04- .004 .00 -.01 .02 

Wl>SI .01 .10"• .06-· .10- .19'" ,19·-

SR SS ,03• .01 -.26- .04- -.02 

IGT 

Stoplight 

SR Plan 

Stroop 

.04" -.03· 

- .03 

.09·-

.os-

.04-

.os-· 

.03 

.oe·-

.ot" 
Note. Par. Ed., parental education: WASI, WASI t-score; SR SS, self-reported sensation seeking; IGT, 
Iowa Gambling Task; SR Plan, self-reported pavilna; Tol, Tower ot London task. 
•p < .05; "'p < .01; ·••p < .001. 

For each outcome, we first specified a 'constrained' model, in which 
the effects of al predictors were set to be equal across countrie!. We 
then examined the change in chi-square between this model and a com­
parison model in which the effects of age and age2 were free to vary 

across country. If model fit was significantly worse in the constrained 
model than ii the comparison model indicated by a change ii r 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 age2i Intercepts were free to vary across groups in an models. 
Covariates were constrained across groups Ulless otherwise noted. 

In cases where chi-square difference testing yielded significant re­

sults find'icating significant variation in age patterns across countries), 

we conducted further analyses to characterize these differences. To 
do so, 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 model in which age and age2 were constr.ined to be 

equal across the two groups and a model in which they were free to 
vary. A significant ~e in chi-5QIJMe value 0.e., greater than 5.99) 
indicated that the incfividual country differed from the overall age pat­

tern of a given construct 
Finafty, 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 CIX-'ltries, 

we standan:ftzed the six measures that make up the composites sep­

arately for each cou,try and averaged these values to form the com­
posite variables used in these analyses. Regression analyses were fit 

separately for each country. 

3 I RESULTS 

3.1 I Main effects 

lntercorrelations are presented in Table 2. Mecns and standard de­
viations for all variables are reported in Table 3. ReslJts for the 

sensation-seeking and self-regulation composite variables are re­
ported here; results for each component variable are found in the 

Supporting lnfonnation. Descriptive information broken down by 
country is available from the authors. 

As expected, the age pattern of the sensation-seeking composite 

within the whole sample followed an inverted-U pattern (b ... = 0.35, 
SE • 0.1S, p = .02;b•2 = -0.19,Sf• 0.03,p < .001), inaeasing across 
adolescence, peaking at around age 19, and subsequently declining 
into adulthood (see Table 4). By comparison, the age pattem of self• 
regulation increased until the early to mid·20s {b,se .. 2.60, Sf 11 0.15, 
p < .001; b._. 2 = -0.20, Sf= 0 .03, p < .001} without a marked deaease 
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 I Post hoc probing 

Central to our model is the proposition that sensation seeking peaks 
in mid- to late adolescence and subsequenUy declines into adulthood, 
whereas.self-regulation increases into late adolescence or adulthood 
and subsequently .stabilizes. VISUill inspections of the age patterns 

in the sample as a whole were consistent with these predictions. 
However, In order to better descrbe 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 measu-e of the 
construct decreased linearly with age. consistent with the rise-and-fall 
pattern 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 On whole years) at which 
each construct's estimated value was highest. Sensation seeking 
peaked at age 19, consistent with visual rupection. AA analysis of the 
effects of age after this peak O.e., those aged 20 to 30, N • 1659) indi· 
cated that sensation seeking decreased significantly from age 20 to 30 
(b1,. = -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 1.ntil age 30 (N = 802; b110 
11 -o.n, 

SE• 1.40, p • .59). 
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3.2 I Differences among countries 

The omnibus chi-square difference tests indicated that the effects of 
age were not the same in all 11 countries for either the sensation­

seeking composite [ax2(20) = 46.91, p < .05] or the self-regulation 
composite [ar(20) = 95.7 6, p < .OS]. In order to explore these differ• 
ences, we compared the effects of age and age2 within each individ­
ual country (one at a time) to the average observed in the 10 other 

countries. 
The results of these analyses indicated that in China, Italy, Jordan 

and the Philippines, the age-related pattern for sensation seeking 
differed significantly from the aggregate of the other countries (see 
Table S3 for comparisons and quadratic age trends). Although the age 
effects observed in China, Italy and the Phllippines differed from those 
of the aggregate, sensation seeking nevertheless followed an inverted 
LI-shaped pattern across age in each of these countries. In Jordan, 

however, sensation seeking increased linearly with age (b1 ae = 1.38, SE 
= 0.52, p = .007). Thus, all but one of the deviations from the average 

age pattern reflected differences in the magnitude of the curvilinear 
pattern (Le. as seen in Oiina, Italy and the Philippines), rather than in 

the general shape of the age trend (as seen ln Jordan). 
With regard to self-regulation, the age patterns of China, India, 

Italy, Jordan, Sweden and the United States each differed from the 
aggregate of the other countries (see Table S4 for comparisons and 

quadratic age trends). Self-regulation increased across adolescence 
and plateaued in China, Italy and the United States, as it did in general, 

TAB LE 4 Sensation-seeking and self-regulation composite results: 
whole sample 

Sensation-Seeking Composite 

Estimate 

Age 0.35 
Age2 -0.19 

Parent Ed. 0.B2 

WAS! 0.49 

Post.Peak Analysis 

Age Range Estimate 

20-30 - 2.00 

Self-Regulation Composite 

Estimate 

Age 2.60 

Age2 -0.20 

Parent Ed. -0.64 

WASI 1.38 

Post-Peak Analysis 

Age Range Estimate 

25-30 -o.n 

SE 

0.15 

0.03 

0.31 

0.08 

SE 

0.47 

SE 

0.15 

0.03 

0.32 

0.08 

SE 

1.40 

p-value 

.02 

<.001 

.01 

<.ooi 

p-value 

<.001 

p-value 

<,001 

<.001 

.04 

<.001 

p-value 

.59 

9S%a 

LB UB 

0.06 0.64 

-0.24 -0.14 

0.22 1.43 

0.33 0.66 

95%CI 

LB UB · 

-1.07 -2.91 

95%CI 

LB UB 

2.29 2.83 

-0.26 -0.15 

-1.23 -0.03 

1.23 1.53 

95%0 

LB UB 

-3.46 208 

Note. Parent Ed., parental education; WASI, WASI t·score; LB/UB, Lower 
and upper bound values of the bias-corrected 95% confidence Interval (0), 
respectively. Composite scores were multiplied by 100 and centered at 
age 18. 
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but the rate at which self-regulation 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

1
.., = -0.67, 

SE= 056, p= .23; India b..., = 0.72,SE = 0.06, p=.2O). lnSwedenand 
Cyprus, on the other hand, self-regulation Increased linearly with age 
without plateauing (Sweden b ... = 2.25, SE= 0.45, p < .001; Cyprus 
b1 .., = 2.36, SE= 0.15, p < .001). Thus, some of the observed differ­
ences between countries in the age pattern of self-regulation refleded 
differences in the intensity with which self-regulation increased with 
age (e.g., in both 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 0.e., a linear increase with no discernible plateau 
in Sweden) or no age-related pattern at all (i.e. in Jordan and India). 

Last, we examined the agEHelated pattern i'I the development of 
sensation seeking and self-regulation within each c~untry considered 
separately, using within-country standardi2ed variables. Results for sen­
sation seeking revealed a significant, inverted U-shaped curvilinear age 
pattern in 7 of the 11 countries: China, India, Italy, Kenya, the Philippines, 
Thailand and the United States. Sensation seeking increased linearly 
with age in Jordan (b • 1.27, SE"' 057, p = .03). We found no evidence 

28 29 30 

FIGURE 1 Age differences in scores on 
composite variables: sensation seeking (top) 
and self-regulation (bottom) in the whole 
sample. Composite scores were multiplied 
by 100 and centered at age 10. Grey 
shading denotes a plateau/peak, defined as 
years of age for which the instantaneous 
rate of change 0.e. the estimated slope of 
the age curve) did not differ significantly 
from zero. Dashed lines indicate 95% 
confidence bands 

that sensation seeking varied with age in Sweden (b = -0.21, SE: 0.58, 
p=.72),Colombia(b = -O.27,SE=O.48,p=.57),orCyprus(b = -0.32, 
SE= 055, p = .56). Detaned reswlts of these analyses are described in 
Table S5. See Figure 2 (top) for a plot ofsignificant age trends. 

With respect to self-regulation, we found significant age-related 
Increases in 9 of the 11 countries. In China, Jtaly, the Philippines, and 
the United States, self-regulation increased 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, SE • 

0. 7 6, p = .009), Kenya (b = 1.27, SE: 0.43, p = .003), Sweden (b = 2.82, 
SE= 0.51, p < ,001), and Thailand (b = 2.91, SE= 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 
S6. See Figure 2 (bottom} for a plot of significant age trends. 

4 I DISCUSSION 

Overall, our findings indicate that the developmental patterns in sensa­
tion seeking and self-regulation observed previously in American and 
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age differences in scores on composite 
variables: sensation seeking (top) and self· 
regulation (bottom). u:imposite scores were 
multiplied by 100 and centered at each 
country's mean at age 10. Countries in 
which there were no significant age trends 
are not shown 
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Western European samples are found in other parts of the world as 
well, ln countries that vary considerably with respect to their cultural 
and economic contexts. Generally speaking, self-regulation develops 
linearly and gradually over the course of adolescence, reaching a pla­
teau somewhere during the mid-20s, whereas reward seeking follows 
an inverted LI-shaped pattern, increasing between preadolescence 
and late adolescence, peaking at around age 19, and then declining as 
irufividuals 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 patterns 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 components 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 

13 14 IS 16 17 

==- Italy 
=Sweden 

18 19 20 21 22 2.3 24 2S 26 27 28 29 30 
Age 

- Philippines ,_ US - K=ya 

- Col0111bia - Cyprus 

indkators 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 d'is• 
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
bly 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 earlier 
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 international sample, sensation seeking is higher 
during middle and late adolescence than before or after. 
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Aloog similar nnes, 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, 
aaus, Ru.zic, & 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 also result from variations in samples and measures. 
Thus, although scores on the composite measure of self-regulation 
in the sample as a whole plateaued during the mid-20s, this pattern 
was observed in some countries (e.g. Oiina), 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 meaStJred. 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 dearly is not complete by the end of adolescence. 
Despite the general pattern of consistency in findings across mea­

sures, a subset of collltries did not evince the expected age patterns 
as measured by the sensation-seeking and seff;egulation composites. 
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 cot.ntries to depart from the expected trend. Although the 
two countries in which we did not observe increases in self;egulation 
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;egulation 
composite scores in these countries indicates that the absence of an 
age trend on this measure is probably not due to a ceiling effect [I.e. 
the scores were not so high as to preclude improvement with age). We 
have no ready explanation for this, and in the absence of obvious 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 seeking and self-regulation 

at different ages, will be important for future research. 
overall, the results of this study are consistent with portrayals of 

adolescence as a time of heightened sensation seeking in the face of 
sbll 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 uni...ersal (and perhaps dictated 
by biology), their downstream effects are not Although evolutionary 

models of adolescence are helpful in explaining why this stage of de­
velopment is a period during which individuals are more willing to take 
risks - the argument is that the wilfingness to lake risks at time of peak 
fertility allows jwenlles 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 ls the case can only mean that the broader context 
in which adolescents develop exerts a powerful impact on the extent 
to which young people engage In risky and health-compromising be­
havior. From a pubric health perspective, this is very good news, for it 
suggests that adolescent recklessness is not the inevitable byproduct 

of the period's neurobiology. 
The principal aim of the present study was to examine two key 

tenets of the dual systems model: that sensation seeking peaks during 
adolescence and that self;egulation continues to mature over the 

same period of development We berieve 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 psychological literatures (Shulman et al., 2016). Around the world, 
adolescence is a time when individuals are inclined to pursue exciting 
and novel experiences but have not yet fully developed the capacity to 

keep impulsive behavior in check. 
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