
C H I L D  E V I D E N C E   ·   A D O L E S C E N T  R I S K / R E WA R D  P RO C E S S I N G

Adolescents weigh risks and rewards differently from adults: a re-
ward-sensitive socio-emotional system matures earlier than the cogni-
tive-control system, producing heightened reward-seeking, a weaker 
orientation to the future, and steeper discounting of delayed conse-
quences during adolescence.

Evidence strength: High Scientific consensus: Established

BOTTOM LINE

Researchers broadly agree adolescents are, on average, more reward-driven and less future-oriented 

than adults, reflecting earlier maturation of reward systems relative to control systems. Debate continues 

over the precise neural mechanisms and how strongly the pattern holds in real-world decisions.

WHAT THIS CLAIM DOES NOT SAY

• Does not claim adolescents cannot assess risk or are incapable of rational choice in calm, deliberate settings.

• Does not claim heightened reward-seeking excuses conduct or removes responsibility.

• Does not claim a brain scan can establish an individual adolescent's reward sensitivity or predict their behavior.

• Does not claim the imbalance applies uniformly; it is context-dependent and strongest under arousal.

• Does not claim adolescents value rewards more in every domain or at every age.

SCOPE — WHERE IT HOLDS

A population-level account (the "dual systems" / maturational-imbalance model). The reward and future-orientation 

gap is most pronounced in mid-adolescence and in emotionally arousing or peer-present contexts; future orientation 

and planning continue maturing into the early twenties. It describes average tendencies with wide individual 

variation, not any individual's decision.

EVIDENCE SYNTHESIS

Imaging studies show adolescents exhibit exaggerated activity in reward regions (the ventral striatum/accumbens) 

relative to still-maturing prefrontal control regions, and behavioral studies of nearly a thousand people find younger 

adolescents discount the future more steeply and report weaker future orientation than older individuals. The 

resulting maturational imbalance helps explain why adolescents take more risks despite knowing the dangers — 

a point the Court drew on in Graham and Miller to support diminished culpability and limits on the most severe 

permanent sentences for juveniles.

STUDIES (VERIFIED SOURCES)
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SEMINAL

Galvan, A., Hare, T. A., Parra, C. E., Penn, J., Voss, H., Glover, G., & Casey, B. J (2006). Earlier development of 

the accumbens relative to orbitofrontal cortex might underlie risk-taking behavior in adolescents. Journal of 

Neuroscience, 26(25), 6885-6892.

Neuroimaging  ·  N = 37  ·  7-29 years  ·  doi.org/10.1523/JNEUROSCI.1062-06.2006

fMRI: exaggerated accumbens (reward) activity relative to less-mature orbitofrontal control in adolescents.

SUPPORTING

Steinberg, L., Graham, S., O'Brien, L., Woolard, J., Cauffman, E., & Banich, M (2009). Age differences in future 

orientation and delay discounting. Child Development, 80(1), 28-44.

Cross-sectional  ·  N = 935  ·  10-30 years  ·  doi.org/10.1111/j.1467-8624.2008.01244.x

Younger adolescents show weaker future orientation and steeper delay discounting.

Steinberg, L., Albert, D., Cauffman, E., Banich, M., Graham, S., & Woolard, J (2008). Age differences in sensation 

seeking and impulsivity as indexed by behavior and self-report: Evidence for a dual systems model. Develop-

mental Psychology, 44(6), 1764-1778.

Cross-sectional  ·  N = 935  ·  10-30 years  ·  doi.org/10.1037/a0012955

Dual-systems evidence: sensation seeking peaks in mid-adolescence while impulse control still rises.

LIMITATIONS

Cross-sectional age comparisons dominate; neuroimaging supports the model at the group level but cannot 

characterize an individual; the dual-systems model remains debated and refined; samples skew Western; and 

laboratory reward and discounting tasks may not capture real-world stakes.

COMMON MISCONCEPTIONS

(1) That reward-seeking means adolescents don't understand risk — they often do, but weigh immediate rewards 

more heavily. (2) That a scan can quantify an individual's "immaturity." (3) That the imbalance is constant — it is 

strongest under arousal and in mid-adolescence.

EXPERT WITNESS NOTES

Use to explain risk-taking despite knowledge of consequences, supporting reduced culpability (Graham/Miller). 

Keep it group-level and context-dependent; resist any inference about the specific defendant's brain. Note the 

dual-systems model is a framework under active refinement, while the behavioral pattern is robust.

LEGAL MAPPING

RELEVANT TO

Roper v. Simmons — 543 U.S. 551 (2005)

RELIED ON BY

Graham v. Florida — 560 U.S. 48 (2010)

Miller v. Alabama — 567 U.S. 460 (2012)
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