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US criminal courts have recently moved toward seeing juveniles as inherently less culpable than their adult counterparts, influenced by a growing mass of neuroscientific and psychological evidence. In support of this trend, this chapter argues that the criminal law’s notion of responsible agency requires both the cognitive capacity to understand one’s actions and the volitional control to conform one’s actions to legal standards. These capacities require, among other things, a minimal working set of executive functions—a suite of mental processes, mainly realized in the prefrontal cortex, such as planning and inhibition—which remain in significant states of immaturity through late adolescence, and in some cases beyond. Drawing on scientific evidence of how these cognitive and volitional capacities develop in the maturing brain, the authors sketch a scalar structure of juvenile responsibility, and suggest some possible directions for reforming the juvenile justice system to reflect this scalar structure.
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 SET mufoField:'C18.S1' \* MERGEFORMAT 18.1. 
Introduction SET mufoField:'C18.S1' \* MERGEFORMAT : Juvenile Justice in  SET mufoField:'C18.S1' \* MERGEFORMAT Flux
 SET mufoField:'C18.P1' \* MERGEFORMAT The truism that young people are prone to rash and risky behavior has been around, one imagines, for as long as young people have. Over two thousand years ago, Aristotle observed that the young “have strong passions, and tend to gratify them indiscriminately. . . . They are changeable and fickle in their desires, which are violent while they last, but  SET mufoField:'C18.P1' \* MERGEFORMAT quickly over: their impulses are keen but not deep-rooted . . .” (Aristotle, 1984, p. 2213). Yet even if Aristotle is right, the young are not thereby less deserving of blame for what they do. Merely being a passionate, fickle, or impulsive person would not be enough to make one exempt from moral responsibility or criminal guilt SET mufoField:'C18.P1' \* MERGEFORMAT .
 SET mufoField:'C18.P2' \* MERGEFORMAT Modern legal jurisdictions, however, increasingly mark a distinction between the level of accountability and punishment appropriate for adults and those deemed appropriate for juveniles. In this chapter, we offer a scientifically  SET mufoField:'C18.P2' \* MERGEFORMAT informed account of juvenile criminal responsibility that broadly justifies this distinction and suggests some ways it might be refined, if juvenile justice hopes to fulfill the purposes at which the criminal law aims SET mufoField:'C18.P2' \* MERGEFORMAT .
 SET mufoField:'C18.P3' \* MERGEFORMAT The notion of juvenile justice itself is still a relatively new development; separate court systems for juveniles did not emerge until the turn of the 20th century. Now, over 100 years later, practices and doctrines governing the treatment of juvenile offenders vary widely from one jurisdiction to another. Within the United States, for instance, states differ in their definitions of the minimum age of criminal responsibility. Although the Model Penal Code recommends that juvenile courts have exclusive jurisdiction for all defendants under 16, many states instead use a cutoff of 18 (Cipriani, 2009, pp. 221–222). Juvenile offenders are generally tried in a separate system from  SET mufoField:'C18.P3' \* MERGEFORMAT adults, one marked by more lenient penalties and a comparatively greater focus on restorative and rehabilitative measures (Cipriani, 2009). But the practice of juvenile transfer, the specifics of which differ from state to state, allows for juveniles to be tried as adults in particular kinds of cases—for instance, if the crime in question is especially serious or violent. Some juvenile transfer policies rest on purely statutory grounds (e.g., some automatic transfers are required due to the severity of the crime), but often these decisions are left to the discretion of judges or prosecutors (Addie, Adams, Firestine, & Griffin, 2011 SET mufoField:'C18.P3' \* MERGEFORMAT ).

 SET mufoField:'C18.P4' \* MERGEFORMAT The juvenile justice system emerged from movements aimed at social reform, and it has been the continual focus of reformers’ efforts ever since. In the last 15–20 years, those efforts have been significantly shaped by the findings of neuroscience and developmental psychology, fields increasingly cited by lawyers and judges in criminal law (Farahany, 2015). That same period has witnessed a rapid growth in our understanding of how capacities for self-control and moral cognition  SET mufoField:'C18.P4' \* MERGEFORMAT develop in the brain. From these two trends, a third has emerged: the US criminal law has moved toward ensuring that assessments of culpability and punishments for juveniles are proportional to their differential status. Partly as a result of several high-profile decisions, courts have explicitly affirmed that juveniles are less deserving of punishment than adult offenders, and that justice demands they be punished in proportion to this degree of desert (Pillsbury, 2013 SET mufoField:'C18.P4' \* MERGEFORMAT ).

 SET mufoField:'C18.P5' \* MERGEFORMAT The Supreme Court’s decision in Roper v. Simmons (2005) was a key moment in establishing this pattern. By a 5–4 majority, the Court found that the Eighth Amendment’s ban on “cruel and unusual punishment” prohibits the death penalty for juvenile offenders. The Court soon extended this reasoning, in Graham v SET mufoField:'C18.P5' \* MERGEFORMAT . Florida (2010), to cover sentences of life in prison without the possibility of parole (LWOP) for non-homicide juvenile offenders, and extended it further in Miller v. Alabama (2012) and Jackson v. Hobbs (2012) to ban mandatory LWOP sentences for juveniles convicted of first-degree murder SET mufoField:'C18.P5' \* MERGEFORMAT .

 SET mufoField:'C18.P6' \* MERGEFORMAT That juveniles are undeserving—or less deserving, at least—of the harshest forms of criminal punishment, such as death or life in prison, is one expression of the “jurisprudence of proportionality” emerging from these decisions (Pillsbury, 2013, p. 887). The court’s view that juveniles are less culpable and more corrigible than adults  SET mufoField:'C18.P6' \* MERGEFORMAT reflects the common wisdom that “any parent knows,” as Justice Anthony Kennedy wrote in Roper. But it also draws on scientific evidence—including developmental psychology and neuroscience—of juveniles’ immature cognitive and decision-making abilities. In Justice Elena Kagan’s Miller opinion, she cites Roper in summarizing the three main conclusions suggested by this evidence SET mufoField:'C18.P6' \* MERGEFORMAT :

 SET mufoField:'C18.P7' \* MERGEFORMAT First, children have a “lack of maturity and an underdeveloped sense of responsibility,” leading to recklessness, impulsivity, and heedless risk-taking. Roper, 543 U.S., at 569. Second, children “are more vulnerable. . . to negative influences and outside pressures,” including from their family and peers; they have limited “contro[l]  SET mufoField:'C18.P7' \* MERGEFORMAT over their own environment” and lack the ability to extricate themselves from horrific, crime-producing settings. Ibid. And third, a child’s character is not as “well formed” as an adult’s; his traits are “less fixed” and his actions less likely to be “evidence of irretrievabl[e] deprav[ity].” Id., at 570 SET mufoField:'C18.P7' \* MERGEFORMAT .

 SET mufoField:'C18.P8' \* MERGEFORMAT Despite this basic rationale prevailing in the high-profile cases mentioned in the preceding, the Court’s decisions hardly reflect settled consensus on the issue of juvenile culpability. Indeed, each of these cases was decided by a bare 5–4 majority; the winner-take-all nature of such decisions should not blind us  SET mufoField:'C18.P8' \* MERGEFORMAT to the deep divisions still clearly evident in the Court’s thinking. Furthermore, even Miller bans only the mandatory imposition of LWOP sentences for juveniles convicted of first-degree murder. Jurisdictions may still impose LWOP without running afoul of Miller; the decision simply grants lower courts the freedom to hand down a lesser sentence SET mufoField:'C18.P8' \* MERGEFORMAT .

 SET mufoField:'C18.P9' \* MERGEFORMAT Finally, consider Justice Kagan’s own remarks in the Miller opinion. After reviewing some of the facts surrounding Evan Miller’s case—when Miller murdered his neighbor, Cole Cannon, by beating him with a bat and setting fire to his trailer, Miller was 14 years old; he was under the influence of drugs and alchohol at the time and was a regular user of both; his childhood had involved prolonged patterns of abuse and neglect, and he had drifted in and out of foster care; he had attempted suicide at six years old, and three more times afterward—Kagan argues that such circumstances ought to weigh in a court’s decision about what sort of punishment Miller deserves. Still,  SET mufoField:'C18.P9' \* MERGEFORMAT she claims, “No one can doubt” that Miller’s crime was “vicious” and finds it “beyond question” that Miller “deserved severe punishment” (p. 16). These remarks, and the ongoing controversy over these issues in the wake of Roper, reflect a conflict between two powerful forces: on one side, a deep social need to affirm our shared values and principles by responding to brutal, dangerous actions with harsh condemnation; on the other, the growing sense that at least some forms of condemnation are simply unjust or inappropriate when applied to young people, especially those whose lives have been profoundly shaped by abuse, violence, drug use, and mental illness SET mufoField:'C18.P9' \* MERGEFORMAT .

 SET mufoField:'C18.P10' \* MERGEFORMAT These tensions aside, the longer-term trend in American criminal jurisprudence has increasingly affirmed a connection between juveniles’ underdeveloped capacity for rational self-governance and their reduced culpability (Brink, 2004). And this trend mirrors a wider  SET mufoField:'C18.P10' \* MERGEFORMAT societal shift in attitudes regarding the blameworthiness of the young. Prior to the establishment of separate juvenile courts, common-law traditions regularly assigned full, adult-level culpability to children as young as eight or nine SET mufoField:'C18.P10' \* MERGEFORMAT .

 SET mufoField:'C18.P11' \* MERGEFORMAT But are these drifts in public and judicial opinion truly moving in the direction of justice and accuracy? And can the tensions within them be eased? When young people engage in dangerous, immoral, or criminal behavior, do we have good reason to discount their culpability or exempt them from blame altogether? To address these concerns, we need what has been so far lacking: a scientifically sound and philosophically convincing account of how the capacities necessary for responsible action develop during childhood and adolescence. Answering these questions demands that we  SET mufoField:'C18.P11' \* MERGEFORMAT supply a kind of conceptual bridge, linking the insights of developmental neuropsychology to the folk concepts of responsibility and agency that undergird the criminal law. In this chapter we offer our contribution to that project, by sketching a scalar theory of juvenile responsibility and imagining what a legal architecture reflecting that theory might look like. We will argue that understanding how executive functions mature in the juvenile brain enables us to explain when and why juveniles should be considered candidates for diminished responsibility, and in some cases excused altogether from it SET mufoField:'C18.P11' \* MERGEFORMAT .

 SET mufoField:'C18.S2' \* MERGEFORMAT 18.2.
 SET mufoField:'C18.S2' \* MERGEFORMAT An Executive Theory of  SET mufoField:'C18.S2' \* MERGEFORMAT Responsibility

 SET mufoField:'C18.P12' \* MERGEFORMAT Many philosophers interested in agency and responsibility are skeptical that any such bridge can be built. Some find the increasing use of neuropsychological evidence in decisions about criminal responsibility disconcerting (Morse, 2006, 2008; Pardo & Patterson, 2013). Stephen Morse, for instance, worries about the spread of “brain overclaim syndrome” (2006) into the legal realm. He argues that some commentators, in  SET mufoField:'C18.P12' \* MERGEFORMAT their enthusiasm for neuroscience’s buzzy breakthroughs and seductive fMRI images, apply its findings incautiously and overestimate its true relevance to questions of criminal guilt. In his survey of Roper, Morse alleges that the neuroscientific findings presented in amicus briefs to the court are “only of limited and indirect relevance to responsibility assessment, which is based on behavioral criteria” (Morse, 2006, pp. 408–409 SET mufoField:'C18.P12' \* MERGEFORMAT ).
 SET mufoField:'C18.P13' \* MERGEFORMAT In contrast to Morse, other scholars see the relevance of neuroscience to questions of responsibility and the criminal law as not only direct but radically disruptive. Legal practices of blame and punishment are grounded in commonsense notions of free will and responsibility (Sifferd, 2006); if these notions include libertarian commitments that are undermined by a robust neuroscientific picture of human agency,  SET mufoField:'C18.P13' \* MERGEFORMAT the corresponding practices might stand in need of radical change. For instance, some have argued that neuroscientific data may require us to shift away from retributive (blame-based) punishment and toward a rationale for punishment aimed solely at deterrence and/or rehabilitation (Caruso, 2016; Cashmore, 2010; Greene & Cohen, 2004; Pereboom, 2013 SET mufoField:'C18.P13' \* MERGEFORMAT ).
 SET mufoField:'C18.P14' \* MERGEFORMAT We occupy a middle ground between these two camps. We believe folk conceptions of agency and responsibility can be reconciled with the notion that human beings are physical objects (Ayer, 1969; Dennett, 1984; Fischer & Ravizza, 1998; Moore, 1997; Morse, 2013), and that any mistaken assumptions about human decision-making can be revised without much disruption to the structure of responsibility assessments (Vargas, 2013). The folk-psychological concepts that underpin assessment of responsibility—by which mental capacities and states are attributed as part of determining the level of blame or punishment that constitutes an appropriate response to a particular action—do not seem undermined  SET mufoField:'C18.P14' \* MERGEFORMAT by the brute fact that these capacities and states are realized in the brain. Nor, however, does neuroscience hold merely “limited and indirect” relevance to responsibility; it is rather a powerful tool integrating scientific and folk perspectives into a fuller, more accurate picture of human agency. As Adina Roskies has argued, “neuroscience might enable us to develop a more sophisticated view of responsibility that takes into account both the cognitive demands and the control demands made by intuitive and legal notions of responsibility, and reconciles them with a scientifically informed view of the brain as a physical system that governs our actions” (Roskies, 2006, p. 423 SET mufoField:'C18.P14' \* MERGEFORMAT ).

 SET mufoField:'C18.P15' \* MERGEFORMAT We have been working to develop just such a “more sophisticated view of responsibility” (Fagan, Hirstein, & Sifferd, 2016; Hirstein & Sifferd, 2011, 2014; Hirstein, Sifferd, & Fagan, 2018; Sifferd & Hirstein, 2013; Sifferd, Hirstein, & Fagan, 2017). Although a full articulation of that theory would be outside this  SET mufoField:'C18.P15' \* MERGEFORMAT chapter’s scope, our central claim is that the folk and legal concepts underpinning the structure of criminal offenses and verdicts implicitly refer to a particular set of cognitive functions that reside primarily in the prefrontal lobes of the brain. These cognitive functions have become known as the executive functions (Diamond, 2013; Miyake & Friedman, 2012; Miyake et al., 2000 SET mufoField:'C18.P15' \* MERGEFORMAT ).

 SET mufoField:'C18.P16' \* MERGEFORMAT In general, executive functions activate when we go out of our routine mode and plan more complicated actions, but they may also activate when the stakes are high, or when special care is needed in performing an action. While executive functions are accomplished by large brain networks, typically spanning several cortical areas and supported by additional subcortical areas, they reside primarily in the brain’s prefrontal cortex. These functions, we contend, allow for the cognitive and volitional capacities  SET mufoField:'C18.P16' \* MERGEFORMAT necessary to the “normative competence” the law must impute to any person it judges to be fit for criminal punishment. Only a person with (at least) a minimal level of executive functioning can qualify as normatively competent, we argue—and only the normatively competent can be properly held responsible for their actions, because only such persons have the fair opportunity to adhere to legal and moral rules (Brink, 2013; Brink & Nelkin, 2013 SET mufoField:'C18.P16' \* MERGEFORMAT ).

 SET mufoField:'C18.P17' \* MERGEFORMAT Our theory of responsible agency is compatibilist and capacitarian, in the lineage of scholars such as Hart (1968), Fischer and Ravizza (1998), and Vincent (2015). Consider the components that compose “capacity responsibility,” Hart’s term for the general qualifying conditions of criminal responsibility: “understanding, reasoning, and control of conduct: the ability to understand what conduct legal and moral rules require, to deliberate and reach decisions concerning these requirements; and to conform to decisions when made” (1968, p. 227). These mental capacities, which include higher-level reasoning capacities and volitional control, rely upon  SET mufoField:'C18.P17' \* MERGEFORMAT executive functions. A mature suite of those functions—among them planning, working memory, top-down attention, inhibition, and task-switching—allow us to navigate a complex world by acting in accordance with reasons, plans, and values. We suggest that executive functions constitute the core of what Fischer and Ravizza call the “reasons-responsive mechanism” of human agency (Fischer & Ravizza, 1998; Vargas, 2013). They allow agents to recognize laws and moral norms as reasons for action (or inaction), and to exercise the self-control to abide by such laws and norms SET mufoField:'C18.P17' \* MERGEFORMAT .

 SET mufoField:'C18.P18' \* MERGEFORMAT In other work, we offer a fuller articulation of our theory and the complex distinctions and relations between moral and legal responsibility (Hirstein et al., 2018). Here we can  SET mufoField:'C18.P18' \* MERGEFORMAT give only the basic schema of our theory of criminal responsibility. On our view, a person is responsible for criminal illegal act, omission, or consequence only if SET mufoField:'C18.P18' \* MERGEFORMAT :

 SET mufoField:'C18.P19' \* MERGEFORMAT 1. They have a minimal working  SET mufoField:'C18.P19' \* MERGEFORMAT set of executive functions,  SET mufoField:'C18.P19' \* MERGEFORMAT and

 SET mufoField:'C18.P20' \* MERGEFORMAT 2. They performed the act, and/or caused the  SET mufoField:'C18.P20' \* MERGEFORMAT consequence, or failed to act to prevent it,  SET mufoField:'C18.P20' \* MERGEFORMAT and

 SET mufoField:'C18.P21' \* MERGEFORMAT 3. Their executive processes either played an appropriate role in bringing about the action,  SET mufoField:'C18.P21' \* MERGEFORMAT omission, or consequence or should have played an appropriate role in preventing it SET mufoField:'C18.P21' \* MERGEFORMAT .

 SET mufoField:'C18.P22' \* MERGEFORMAT These criteria are not jointly sufficient for criminal responsibility, but each is necessary. Criterion 1, because it emphasizes an agent’s basic capacity for reasons-responsive thought and action, is the condition most relevant to the question of juvenile responsibility. It is the condition that corresponds to Hart’s “capacity responsibility” and to Fischer and Ravizza’s  SET mufoField:'C18.P22' \* MERGEFORMAT “moderately reasons-responsive mechanism.” Our chosen term for this basic capacity—minimal working set (MWS)—denotes the idea that a person needs a certain level of executive function to be the subject of responsibility attributions, and that level of total function must be achieved by the executive functions working together in an effective way SET mufoField:'C18.P22' \* MERGEFORMAT .

 SET mufoField:'C18.P23' \* MERGEFORMAT To illustrate the idea of an MWS we use an analogy to cars. In the interest of public safety, cars must meet certain standards to be driven on public roads. To meet these standards, the car must be able to perform certain functions. A car’s minimal working set includes acceleration; braking; turning; perceptual aids for the driver such as headlights, windshield wipers, and rearview mirrors; and the capacity to communicate to other drivers, including headlights, running/parking lights, turn signals, and brake lights. Different cars will have different strengths and weaknesses with respect to these functions, and within certain limits one can compensate for  SET mufoField:'C18.P23' \* MERGEFORMAT a deficit in one area by means of another (imagine a car with malfunctioning brakes, which may still be able to function on the roadways by means of the emergency brake). Likewise, each person will have an idiosyncratic suite of executive capacities, working together and in some cases compensating for one another. However, the law must set a bright line regarding what constitutes enough overall capacity to ground attributions of responsibility. Our notion of an MWS acknowledges that intrapersonal weaknesses in certain executive functions may be compensated for by other executive functions. The standard of an MWS thus provides a workably definitive boundary of legal capacity that can accommodate individual differences SET mufoField:'C18.P23' \* MERGEFORMAT .

 SET mufoField:'C18.P24' \* MERGEFORMAT If our account is on the right track, then the legal model of responsible agency picks out a normatively competent person in possession of an MWS and certain categories of legal excuse  SET mufoField:'C18.P24' \* MERGEFORMAT pick out classes of agents who fail to have an MWS at the time they commit a crime.
 We now turn to the question of whether juveniles compose such a class SET mufoField:'C18.P24' \* MERGEFORMAT .

 SET mufoField:'C18.S3' \* MERGEFORMAT 18.3.
How Did We  SET mufoField:'C18.S3' \* MERGEFORMAT Get Here? The Development of  SET mufoField:'C18.S3' \* MERGEFORMAT Responsibility

 SET mufoField:'C18.P25' \* MERGEFORMAT Even within the difficult tangle of philosophical issues pertaining to responsible agency and action, understanding juvenile responsibility seems a particularly tricky challenge, for at least  SET mufoField:'C18.P25' \* MERGEFORMAT two reasons. First, thinking about the responsibility of juveniles is likely to elicit a set of intuitions that exist in tension with one another SET mufoField:'C18.P25' \* MERGEFORMAT .

 SET mufoField:'C18.P26' \* MERGEFORMAT On the one hand, we often think of juveniles—especially preadolescents—as innocents, capable of neither controlling their actions nor fully grasping the consequences of those actions. Their characters and dispositions are still inchoate, and the genetic and epigenetic factors tuning those dispositions are scarcely up to them, either. A child cannot choose her parents, socioeconomic status, or geographic location. She cannot choose her early life experiences or educational environment; she cannot choose to be raised by attentive rather than neglectful caregivers, or to receive love rather than abuse—yet all these factors shape the options she confronts and the choices she makes. Even by a modest, compatibilist standard of what it means to have  SET mufoField:'C18.P26' \* MERGEFORMAT control over oneself and one’s choices, juveniles seem to have much less than adults (Bonnie & Scott, 2013; Casey & Caudle, 2013; Diamond, 2013). As parents, teachers, and concerned citizens, we have a powerful sense that a child’s aggressive or socially maladaptive behaviors need to be addressed, for the betterment of the child’s development and for the maintenance of a safe and humane community. But this inclination to correct problematic behavior is entirely compatible with the feeling that children are not to blame for their misbehavior. To think of young juveniles as significantly responsible, this feeling goes, badly overestimates the extent to which they are the authors of their own actions and characters SET mufoField:'C18.P26' \* MERGEFORMAT .

 SET mufoField:'C18.P27' \* MERGEFORMAT On the other hand, even young children are capable of some degree of control, including self-control. They can grasp and follow rules; they are (variously) able to delay gratification in favor of a delayed reward, as Mischel’s famous experiments showed (Mischel, Ebbesen, & Raskoff Zeiss, 1972). From an early age, children report feeling emotions of guilt, remorse, and shame, emotions that suggest a genuine, if still maturing, commitment to morality (Barrett, 1998; Barrett, Zahn-Waxler, & Cole, 1993; Vaish, Carpenter, & Tomasello, 2016; Zahn-Waxler & Robinson, 1995). And  SET mufoField:'C18.P27' \* MERGEFORMAT especially as children age into adolescence, we may feel not only that they should face consequences for their conduct, but that they should be held responsible for their conduct, in ways that may include blame and punishment. This could be true partly because they genuinely deserve such attributions of responsibility, and partly because such attributions—even if in some sense fictive—help them mature into fully responsible, morally virtuous adults. If we decline to hold juveniles responsible for their actions, we risk failing to honor their nascent commitment, and damaging their connection, to the community defined by shared moral and legal norms (Darwall, 2006; Thomason, 2016 SET mufoField:'C18.P27' \* MERGEFORMAT ).

 SET mufoField:'C18.P28' \* MERGEFORMAT Making the question of juvenile responsibility even more difficult, and overlaying the conflicting intuitions we may have about blaming and punishing juveniles, is the fact that we are dealing with a “how did we get here?” problem. Aside from skeptics about responsibility, who still occupy a distinct minority, most agree that a neurotypical adult human being is, in general, capable of being responsible for his or her actions. Likewise, if any human being is exempt from blame for her actions on grounds of failing to fulfill capacity-responsibility, a newborn infant is so exempt. But how and when, in the span of years stretching from birth to adulthood, does a young person  SET mufoField:'C18.P28' \* MERGEFORMAT cross the threshold of capacity responsibility? How, in following the normal trajectory of growth and development, does a human being transform from a creature that is responsible for virtually nothing into a creature that is responsible, plausibly, for much of what it does? Alfred Mele, in the specific context of moral responsibility, puts the question this way: “How does an agent come to be morally responsible for anything? . . . More fully, how do we get from being neonates who are not morally responsible for anything to being the free, morally responsible agents we are now, if we are indeed free and morally responsible agents?” (2006, p. 125 SET mufoField:'C18.P28' \* MERGEFORMAT ).

 SET mufoField:'C18.P29' \* MERGEFORMAT We have argued that possession of an MWS is necessary (though not sufficient) for the forms of responsibility that underwrite moral blame and legal punishment (Fagan et al., 2016; Hirstein & Sifferd, 2011; Hirstein et al., 2018). If so, then the puzzle of juvenile responsibility turns, in part, on the extent to which juveniles have an MWS—and this question, unsurprisingly, resists a simple answer. Juveniles are a wildly heterogenous class, and the process  SET mufoField:'C18.P29' \* MERGEFORMAT of executive maturation is messy, variable, and only starting to yield to scientific investigation. Absent a severe disorder, illness, or abnormality, children and adolescents clearly possess some ability to inhibit behaviors, shift their attention, manipulate items in working memory, switch between tasks, detect and correct errors, and more. But it is equally clear that childhood and adolescence involve a gradual maturation of these abilities, and that this developmental trajectory resists being carved into easily discriminable stages SET mufoField:'C18.P29' \* MERGEFORMAT .

 SET mufoField:'C18.P30' \* MERGEFORMAT We are already disposed to think of young children as significantly less responsible for what they do, if responsible at all. That plausible belief, along with the relatively trivial “goodness” and “badness” of young children’s deeds—should incline us, as Mele (2006) suggests, away from establishing any standards for the legal culpability of preadolescent children. In the sense of responsibility we are interested in here—legal responsibility—young children are not responsible at all. For those reasons, we will spend relatively little time on the earliest years of life, and comparatively more time on adolescence. Adolescence is the time when young people are most disposed to risky, criminal, or antisocial behaviors, which can be decidedly nontrivial in their nature and effects (Steinberg, 2004). Adolescents are “more likely than both children and adults to abuse alcohol, use illicit substances, have  SET mufoField:'C18.P30' \* MERGEFORMAT unprotected sex, commit antisocial acts, drive recklessly, and drive while intoxicated” (Pharo, Sim, Graham, Gross, & Hayne, 2011, p. 970). From both practical and philosophical angles, then, adolescence is the developmental period most urgently in need of illumination, and therefore it warrants the bulk of our present attention. In discussing the construct of executive functions and its development, we are roughly employing the integrative, “unity with diversity” account favored by, e.g., Miyake and Friedman (2012) and Diamond (2013), according to which individual executive functions are neither completely independent from one another nor simply aspects of a single underlying mechanism. This framework was originally developed as a model of adult executive function,
 and it is not universally agreed-upon, but it has shown genuine stability as the dominant theoretical view in the field SET mufoField:'C18.P30' \* MERGEFORMAT .

 SET mufoField:'C18.S4' \* MERGEFORMAT 18.3.1. 
Infancy and  SET mufoField:'C18.S4' \* MERGEFORMAT Preschool (Birth to 5 Years Old SET mufoField:'C18.S4' \* MERGEFORMAT )

 SET mufoField:'C18.P31' \* MERGEFORMAT Research shows that individual executive functions appear well before the age of three, developing along distinct trajectories (Best, Miller, & Jones, 2009; Garon et al., 2008). Working memory develops first—initially the ability to hold simple representations in mind (six months), and later to update and manipulate them (15 months). Between six months and one year, infants begin to show simple forms of the ability to delay or inhibit responses, and the response-inhibition and working-memory components begin to coordinate around two years old (Garon et al., 2008). That coordination means greater ability to hold a rule in mind and use it to inhibit prepotent responses, as in  SET mufoField:'C18.P31' \* MERGEFORMAT the “shape Stroop” test, in which children are shown pictures of small fruit embedded in larger fruit and must point, when prompted, to the small rather than the large fruit (Garon et al., 2008). Cognitive flexibility, sometimes called “set shifting,” is the last of the “big three” executive components to develop. Experts generally agree that it builds upon the foundation laid by inhibitory and working-memory capacities: One form of set-shifting is the ability to change one’s spatial perspective, which requires inhibiting one’s own visual perspective and “loading” a different perspective into working memory (Diamond, 2013, p. 149; Garon et al., 2008 SET mufoField:'C18.P31' \* MERGEFORMAT ).

 SET mufoField:'C18.P32' \* MERGEFORMAT These changes, according to many developmental psychologists, are undergirded by the continuous development of the broader attention network, especially the “orienting” subsystem (Colombo, 2001; Posner & Fan, 2008; Rothbart & Posner, 2001). This subsystem shows significant development between birth and one year old, as does the anterior attention subsystem, which “selects and enhances processing according to internal representations in part by inhibiting and facilitating the orienting subsystem” (Garon et al., 2008, p. 35; see also Ruff & Rothbart SET mufoField:'C18.P32' \* MERGEFORMAT , 2001). The ability to selectively attend is a prerequisite skill for any executive function task, and it is “the maturation of attentional capacity” that “forms a foundation for development of EF [execution function] abilities during the preschool period” (Garon et al., 2008, p. 35). Indeed, there is considerable agreement that the development of attentional capacities is essential to the construction of a unified central executive as such (Baddeley, 2002; Conway & Engle, 1994; Kane & Engle, 2003 SET mufoField:'C18.P32' \* MERGEFORMAT ).

 SET mufoField:'C18.S5' \* MERGEFORMAT 18.3.2. 
School- SET mufoField:'C18.S5' \* MERGEFORMAT aged Preadolescence (6 to 12 Years Old SET mufoField:'C18.S5' \* MERGEFORMAT )

 SET mufoField:'C18.P33' \* MERGEFORMAT In the preadolescent period of childhood, specific executive functions continue to mature along distinct performance trajectories, which themselves are paralleled by the neurodevelopment of areas implicated in executive processing (Davidson, Amso, Anderson, & Diamond, 2006; Diamond, 2013). Although inhibition improves most rapidly in early childhood, researchers still find plenty of improvement between five and  SET mufoField:'C18.P33' \* MERGEFORMAT eight years old—for instance, on tasks such as the Day/Night task, which requires a child to say “day” upon seeing a picture of the moon, and “night” upon seeing a picture of the sun. Beyond that age, improvement slows significantly, although it can still be tracked on complex inhibitory tasks SET mufoField:'C18.P33' \* MERGEFORMAT .

 SET mufoField:'C18.P34' \* MERGEFORMAT This behavioral course mirrors neurodevelopmental findings in prefrontal cortex (PFC) and PFC-involved network activity, with imaging and EEG results suggesting (1) a transition from diffuse, inefficient activity to focalized, efficient activity during inhibition tasks; (2) the migration of activity frontward, and from left-lateralized to right-lateralized, with increasing age and performance; and (3) increased connectivity of frontal brain regions. These structural and functional changes continue well into adolescence (Best et al SET mufoField:'C18.P34' \* MERGEFORMAT ., 2009). Working memory shows a linear increase throughout this period—sensitive, as with inhibition, to task complexity (Gathercole, Pickering, Ambridge, & Wearing, 2004). This improvement is again paralleled by imaging studies, which show both location and activation-level changes: qualitative change in premotor activation and decreased ventromedial activity, and the prefigure adolescence
, shift to more frontal regions and anterior cingulate cortex (Bunge & Wright, 2007; Scherf, Sweeney, & Luna, 2006 SET mufoField:'C18.P34' \* MERGEFORMAT ).

 SET mufoField:'C18.P35' \* MERGEFORMAT Performance on tasks probing cognitive flexibility (i.e., “shifting”) continues to improve during this period, as measured by tests such as the Wisconsin Card Sorting Task. In a classically simple version of this task, the participant must play a game, sorting cards by some specified property—for instance, color. After several of these “non-shift” trials, the rules of the game change; the child must now sort by shape, say, instead of color. One way that researchers measure performance on such tasks is “shift cost”: how much speed or accuracy the participant gives up when moving from non-shift to shift trials. Measured in terms of response time, shift cost was significantly greater for 7-  SET mufoField:'C18.P35' \* MERGEFORMAT and 11-year-olds than for 15-year-olds (Huizinga, Dolan, & van der Molen, 2006). A separate study (Davidson et al., 2006) found that shift cost decreased in accuracy between 9- and 13-year-olds, but increased in response time from 6 years old to adulthood. The authors see this result as evidence of an emerging speed/accuracy trade-off, by which children tolerate a slower response if it means a more accurate one, which suggests metacognitive development. Imaging studies line up with these behavioral trajectories as well, showing activation increasing with age in inferior frontal, parietal, and anterior cingulate regions—areas already implicated in shifting by earlier work with adult brains SET mufoField:'C18.P35' \* MERGEFORMAT .

 SET mufoField:'C18.P36' \* MERGEFORMAT Assessing the planning abilities of children in this age range—as probed by measures such as the Tower of London/Tower of Hanoi tasks—depends heavily on task complexity. As the Tower tasks are manipulated to increase in difficulty, the performance gaps  SET mufoField:'C18.P36' \* MERGEFORMAT widen between children and adults, and between different-aged children. Planning three moves ahead is present by middle childhood; planning four or five moves ahead does not seem to emerge until late childhood or early adolescence (Best et al., 2009 SET mufoField:'C18.P36' \* MERGEFORMAT ).

 SET mufoField:'C18.S6' \* MERGEFORMAT 18.3.3. 
Adolescence  SET mufoField:'C18.S6' \* MERGEFORMAT (13 to 18 Years Old SET mufoField:'C18.S6' \* MERGEFORMAT )

 SET mufoField:'C18.P37' \* MERGEFORMAT Because our view of responsibility is cashed out in terms of an MWS, and because executive functions are (mostly) neurally realized in PFC, we will need to review the most notable structural and functional changes that have been found to occur in the prefrontal areas of adolescent brains SET mufoField:'C18.P37' \* MERGEFORMAT . And while the neuroscientific picture of the brain regions responsible for executive processing has widened, PFC remains the locus of most executive activity—and in terms of structural integrity, connectivity, and function, even older adolescents lack a fully mature PFC (Luciana, 2013 SET mufoField:'C18.P37' \* MERGEFORMAT ).

 SET mufoField:'C18.P38' \* MERGEFORMAT Laurence Steinberg and his colleagues have done some of the most influential work in this area, and they identify four structural developments of particular importance (Monahan, Steinberg, & Piquero, 2015): (1) decreases in prefrontal gray matter, mainly in preadolescence and early adolescence, as a result of synaptic pruning; (2) increases in prefrontal white matter, beginning in adolescence and continuing into the 20s, as a result of myelination, the process by which nerve fibers become sheathed in  SET mufoField:'C18.P38' \* MERGEFORMAT a white, fatty tissue called myelin that fosters more efficient signal transmission in neural circuitry; (3) improvements in connectivity between prefrontal cortex and other areas, e.g., the limbic system, resulting in increased “cross-talk between regions important in the processing of emotional information and those important in self-control” (p. 583); and (4) changes in the density and distribution of dopamine receptors in brain regions connecting the limbic system to prefrontal areas SET mufoField:'C18.P38' \* MERGEFORMAT .

 SET mufoField:'C18.P39' \* MERGEFORMAT These structural changes in the prefrontal cortex parallel a group of important changes in brain function, detectable across adolescence. Monahan et al. (2015) note three such changes: (1) a “strengthening of activity in brain systems involving self-regulation and self-control,” which continues into early adulthood; (2) a host of hormone-related changes to reward response, and (3) increases in the simultaneous involvement of multiple brain regions in response to arousing stimuli (pp. 583–584). Some specific executive function (sub) SET mufoField:'C18.P39' \* MERGEFORMAT components—the ability to update working memory contents, for one—do seem to reach maturity during adolescence; but many others, such as the ability to inhibit actions and delay gratification or the ability to plan future actions involving other people, continue to change well into early adulthood (Paus, 2005; Steinberg et al., 2008). Researchers have also noted a lack of development in how adolescents’ executive functions interact with the brain’s emotional systems; they are distinctive in the sensitivity of their executive functions to emotional and reward contexts (Christakou, 2014 SET mufoField:'C18.P39' \* MERGEFORMAT ).

 SET mufoField:'C18.P40' \* MERGEFORMAT Research into the development of executive functions and the brain processes underlying them remains an area of intense and fertile inquiry, and several important questions remain unanswered. Still, there is enough converging evidence from behavioral and neuropsychological research to show that executive functions, and the brain structures that underwrite them, continue maturing through early adulthood, with a “perfect storm” of high impulsivity, emotional volatility,  SET mufoField:'C18.P40' \* MERGEFORMAT and reward-seeking behavior occurring during mid-adolescence. And there is little doubt that the unique turbulence of this period at least partly explains the infamous “inverted U” shape tracking the incidence of criminal and antisocial behavior over the early life span, which begins low, in childhood, peaks during late adolescence, and declines again through the 20s (Monahan et al., 2015 SET mufoField:'C18.P40' \* MERGEFORMAT ).

 SET mufoField:'C18.P41' \* MERGEFORMAT Individual performances on a battery of neuropsychological tasks probing executive functions have been found uniquely predictive of participants’ real-life risky behavior, “above and beyond the variation that was accounted for by personality, age, and sex”—or, for that matter, general intelligence (Pharo et al., 2011, p. 975). Importantly, it does not seem to be the case that adolescents are disproportionally disposed to risky behaviors because  SET mufoField:'C18.P41' \* MERGEFORMAT they do not know, or cannot grasp, the dangers their actions court. Rather, they engage in risky behaviors despite knowing the risks. This, again, supports the notion that it is adolescents’ executive immaturity, especially in context of high arousal or reward salience, and especially in the presence of their peers, which seems to account most plausibly for their elevated risk of criminal, immoral, or dangerous behavior SET mufoField:'C18.P41' \* MERGEFORMAT .

 SET mufoField:'C18.P42' \* MERGEFORMAT Reviewing the developmental evidence on self-control, Casey (2015) concludes that adolescents have a diminished ability to suppress “inappropriate emotions, desires, and actions in favor of alternative appropriate ones . . . in the presence of salient environmental cues,” to which they are especially sensitive “both behaviorally and neurally” (p. 310). One recent study (Vera-Estay, Dooley, & Beauchamp, 2015) found that executive functions significantly influence the maturation of moral reasoning, even when controlling for age and intelligence (as measured by IQ). As an example of how executive functions could influence the development  SET mufoField:'C18.P42' \* MERGEFORMAT of moral reasoning, consider the importance of cognitive flexibility, which helps us take others’ perspectives and select appropriate rules for behavior in a fluid environment. Explicating their findings, Vera-Estay and colleagues write that “[i]f an adolescent’s executive functioning is impaired, the quality of both social understanding and MR [moral reasoning] may be affected, resulting in inappropriate social behavior . . . [that] may become more entrenched when individuals experience rejection from their social group, gravitated toward like-minded peers, and are reinforced for expressing and engaging in negative or antisocial behavior” (p. 28 SET mufoField:'C18.P42' \* MERGEFORMAT ).

 SET mufoField:'C18.P43' \* MERGEFORMAT Considered together, these findings show juvenile executive functioning as a phenomenon under variable, complex development, different in significant ways from what we think of as mature agency. Young people find themselves experiencing intense,  SET mufoField:'C18.P43' \* MERGEFORMAT urgent impulses while lacking the self-regulatory powers needed to keep from acting on them (Steinberg, 2010); imagine someone turning on a firehose before you’ve managed to get both your hands on it SET mufoField:'C18.P43' \* MERGEFORMAT .

 SET mufoField:'C18.P44' \* MERGEFORMAT As the court noted in Roper and Miller, juveniles also possess less-established characters, broadly understood as stable dispositions to act in certain ways in some relevant set of circumstances (Annas, 2003, 2011; Driver, 2001; Sifferd, 2016; Vincent, 2009; Webber, 2006), and for which one can be held responsible. As adults, we are typically able to deliberately intervene on our  SET mufoField:'C18.P44' \* MERGEFORMAT future selves—forming intentions, training our dispositions, and manipulating our environment—becoming ever more responsible not only for what we do but “for who we are” (Roskies, 2012, p. 331). Executive functions such as planning, attentional control, and inhibition enable us not only to make choices for action (given a particular goal), but to make choices establishing future dispositions to act SET mufoField:'C18.P44' \* MERGEFORMAT .

 SET mufoField:'C18.P45' \* MERGEFORMAT Young children largely lack this ability for self-intervention. Parents and other adults initiate and direct its development by pairing positive or negative emotions with particular outcomes and encouraging their children to reflect upon the consequences of their choices. Adolescents begin to exhibit independence regarding habituation of traits and character SET mufoField:'C18.P45' \* MERGEFORMAT , but their dispositions have yet to become stable, and their impaired capacity for self-regulation can derail deliberation on the best choice given a desired trait (e.g., courage) or outcome, as well as undermine the pairing of positive emotional reinforcement and good outcomes SET mufoField:'C18.P45' \* MERGEFORMAT .

 SET mufoField:'C18.P46' \* MERGEFORMAT Because juveniles have few stable dispositions and few resources to self-direct the process of habituation, they are especially vulnerable to manipulation of their actions and dispositions. As one example of how “internal” neuropsychological immaturity is linked with a heightened susceptibility to “external” forces of control and influence, a study of 10-year-olds found that the degree of functional connectivity between three different neural systems—including the executive network—correlated with resistance to peer influence (Grosbras et  SET mufoField:'C18.P46' \* MERGEFORMAT al., 2007). Similar research indicates that early adolescence, compared to late adolescence and adulthood, is marked by a lower ability to resist peer influence (Steinberg & Monahan, 2007), a stronger link between delinquent peer association and criminal behavior (Monahan, Steinberg, & Cauffman, 2009), and a higher rate of offending as part of a group (Piquero, Farrington, & Blumstein, 2007; Reiss Jr. & Farrington, 1991; Zimring & Laqueur, 2015 SET mufoField:'C18.P46' \* MERGEFORMAT ).

 SET mufoField:'C18.P47' \* MERGEFORMAT Such findings confirm our intuitive sense that, because the young are less able to rationally control their own thoughts and actions, they are more susceptible to influence, coercion, and exploitation by others. Children and  SET mufoField:'C18.P47' \* MERGEFORMAT adolescents are not simply “weaker” versions of adult moral agents. Rather, their executive immaturity puts them at increased risk of having their agency compromised, broken up, hijacked, or bypassed altogether SET mufoField:'C18.P47' \* MERGEFORMAT .

 SET mufoField:'C18.S7' \* MERGEFORMAT 18.4.
How to  SET mufoField:'C18.S7' \* MERGEFORMAT Think about Scalar Responsibility in  SET mufoField:'C18.S7' \* MERGEFORMAT Juveniles

 SET mufoField:'C18.P48' \* MERGEFORMAT Thinking purely at the level of common sense—“as any parent knows,” one might say—children’s responsibility for their actions seems to increase gradually over time, tracking the improvement of their capacities to grasp and weigh reasons and exercise control over their thoughts, words, and deeds. This commonsense view is reinforced by the structure of the criminal law and the findings  SET mufoField:'C18.P48' \* MERGEFORMAT from contemporary neuropsychology. Those findings, reviewed here, indicate a complex and gradual development of executive processing in the maturing brains of children and adolescents. As we move from childhood toward adulthood, we learn from an increasingly rich and various set of life experiences as our executive functions approach maturity; little by little we expand our synchronic and diachronic spheres of control SET mufoField:'C18.P48' \* MERGEFORMAT .

 SET mufoField:'C18.P49' \* MERGEFORMAT Despite this alignment between science and common sense, philosophers remain hesitant to embrace a scalar conception of responsibility, let alone the specific claim that responsibility “grows” along a gradual trajectory in a normally developing child. To be clear, the idea that blameworthiness comes in degrees is fairly widespread in the philosophical literature; the idea that responsibility comes in  SET mufoField:'C18.P49' \* MERGEFORMAT degrees is far more controversial.
 This strikes us as an odd asymmetry; to take just one high-profile example, Fischer and Ravizza (1998) are happy to endorse a scalar conception of blameworthiness, but their reasons-responsiveness account holds that moral responsibility is a threshold concept: An agent either meets the threshold or does not SET mufoField:'C18.P49' \* MERGEFORMAT .

 SET mufoField:'C18.P50' \* MERGEFORMAT We agree with Coates and Swenson (2013) that a complete account of responsibility should be sensitive to the plausible intuition that some agents are more responsible than others, and more responsible for certain kinds of actions than others. This position echoes H. L. A. Hart’s notion of “capacity  SET mufoField:'C18.P50' \* MERGEFORMAT responsibility” discussed earlier. According to Hart, the capacities necessary to responsibility “may be lacking where there is mental disorder or immaturity . . .” and these capacities may be “diminished . . . as well as altogether absent” (Hart, 1968, pp. 218–228 SET mufoField:'C18.P50' \* MERGEFORMAT ).

 SET mufoField:'C18.P51' \* MERGEFORMAT On our view, capacity responsibility should be understood as comprising an MWS of executive functions. And because we can identify the gradual development toward an MWS in the maturing brain, we contend that juveniles of different ages and levels of cognitive maturity have different levels of capacity responsibility. More specifically, the combined weight of neuropsychological evidence (Best et al., 2009 SET mufoField:'C18.P51' \* MERGEFORMAT ; Blakemore & Choudhury, 2006; Carlson & Moses, 2001; Garon et al., 2008; Lahat, 2015) indicates that the maturation of juveniles into fully responsible agents closely tracks the development of executive functions. And, we contend, this account of juvenile agency should inform our thinking about when, why, and how to hold juveniles responsible SET mufoField:'C18.P51' \* MERGEFORMAT .

 SET mufoField:'C18.P52' \* MERGEFORMAT We would nevertheless resist the notion that there is some overall quantity of responsibility that one has, determined as a function of one’s overall executive abilities. Even if we could track a continuous increase in a juvenile’s global executive functioning as  SET mufoField:'C18.P52' \* MERGEFORMAT she approaches adulthood, we should not simply equate these higher levels of executive capacity to higher “amounts” of responsibility simpliciter. Instead, we recommend thinking of the scaling-up of juvenile responsibility as comprising two interacting factors SET mufoField:'C18.P52' \* MERGEFORMAT .

 SET mufoField:'C18.P53' \* MERGEFORMAT First, a maturing juvenile’s increasing degree of responsibility tracks the gradually widening range of situations or circumstances in which her developing executive abilities can operate effectively. Consider the widely marked distinction between “cool” executive function tasks—those with lower emotional or motivational salience—and more emotionally significant “hot” tasks (Prencipe et al., 2011). Suppose that  SET mufoField:'C18.P53' \* MERGEFORMAT Tina is a 15-year-old who, when given a standard battery of cool executive function tasks, performs at a high enough level to be considered as having an adult-level set of executive functions. There is nothing farfetched about that prospect, and Tina might fairly be considered fully responsible for choices she makes in similarly cool contexts SET mufoField:'C18.P53' \* MERGEFORMAT .

 SET mufoField:'C18.P54' \* MERGEFORMAT By our lights, Tina’s performance on this battery of tests is at least prima facie evidence that she is more responsible for what she does than is a 15-year-old who scores significantly worse on those same tests. But if Tina is, as far as we know, a roughly typical 15-year-old, we would also expect her executive capacities to be systematically prone to failure in contexts of high reward salience or emotional turbulence—situations that tap hot executive functioning— SET mufoField:'C18.P54' \* MERGEFORMAT and we should be accordingly disposed to consider her less responsible, compared to an adult, for actions performed in such contexts. If Tina commits a crime in circumstances where her adolescent vulnerability to emotional overload and sensation-seeking is being exploited, for instance, we ought to regard her as comparatively less culpable—not because adolescents are unable to conform their behavior to the law, but because in that kind of circumstance, adolescents are distinctively unable to exert adult-level volitional control SET mufoField:'C18.P54' \* MERGEFORMAT .

 SET mufoField:'C18.P55' \* MERGEFORMAT The second factor in our scalar view of juvenile responsibility is that juveniles are responsive to a narrower range of reasons than are adults, on average, and that this range systematically widens as they age toward adulthood. This factor draws on an idea from Coates and Swenson’s (2013) attempt to extend a reasons-responsiveness account, in the style of Fischer and Ravizza, to capture degrees of responsibility. On Fischer and Ravizza’s account (1998), responsibility requires that one establish a coherent history of reasons-responsiveness across time. In the language of Coates and Swenson, younger juveniles tend to  SET mufoField:'C18.P55' \* MERGEFORMAT process morally or legally salient reasons in “less understandable fashion” than do adults. To illustrate this idea, Coates and Swenson employ an example inherited from Fischer and Ravizza (1998): If Larry has little disposable income, he might understandably see a $1,000 Super Bowl ticket as too pricey. But if Larry did not also see a $500 Super Bowl ticket as too pricey—although less expensive, obviously, than the first ticket—then his reasoning would be less intelligible than that of someone in relevantly similar circumstances who did see both tickets as too pricey SET mufoField:'C18.P55' \* MERGEFORMAT .

 SET mufoField:'C18.P56' \* MERGEFORMAT This example is a bit odd, and it does not immediately and neatly transfer to the context of juvenile responsibility—but it is getting at something important. It is intelligible, for instance, that Tina the teenager would value peer approval highly. Some dangers or harms Tina would never risk, even for a huge boost in popularity—suppose that she would obey the old parental saw about not jumping off a bridge, even if all her friends did the same—but we might still expect Tina to be especially prone to risky behavior when peer approval is at stake, because Tina’s mechanisms for processing those kinds of reasons simply don’t operate at adult levels of intelligibility. And this disposition might manifest in behaviors that risk harms or wrongs in the pursuit of peer approval, of the sort  SET mufoField:'C18.P56' \* MERGEFORMAT that would be unintelligible (or far less intelligible) if performed by an adult. This expectation is not only a commonsense one; as we have shown, it is supported by a wealth of evidence from the study of executive functioning in adolescent brains. To be clear, we do not claim that Tina is unable to grasp the reasons against her risky behaviors, or their salience. Tina is probably about as competent as an adult when it comes to accurately judging what sorts of actions would be dangerous, foolish, illegal, or wrong. Where Tina likely falls short is her ability to inhibit actions that she has (accurately) judged to be dangerous, wrong, or illegal. As the data reviewed here show, teenagers do risky things even though they understand the risks SET mufoField:'C18.P56' \* MERGEFORMAT .

 SET mufoField:'C18.P57' \* MERGEFORMAT We can now recapitulate our two-factor view of why juveniles, as their executive processes mature, are subject to gradually increasing degrees of responsibility. The first factor is the widening range of circumstances in which a juvenile’s executive capacities operate effectively, and the second factor is the widening range of reasons to which juveniles are intelligibly responsive (the value of a long-term benefit that requires sacrifice of a short-term, emotionally salient benefit would be one obvious example of  SET mufoField:'C18.P57' \* MERGEFORMAT the sort of reason to which juveniles respond in increasingly intelligible ways). These factors depend on the development of an MWS, the components of which emerge along distinct but interdependent trajectories over the first 25 years of life. Developmental psychology and neuroscience have given us the tools and data to describe these trajectories of maturation, allowing us to sketch an explanation of how we go from being infants with no meaningful degree of responsibility to being adults with full-blown freedom and responsibility SET mufoField:'C18.P57' \* MERGEFORMAT .

 SET mufoField:'C18.P58' \* MERGEFORMAT Consider the following remark from Brink and Nelkin (2013): “[B]eing a responsible agent,” they write, “is not merely having the capacity to tell right from wrong but also [having] the capacity to regulate one’s actions in accordance with this normative knowledge. This kind of volitional capacity requires emotional and appetitive capacities to  SET mufoField:'C18.P58' \* MERGEFORMAT enable one to form intentions based on one’s optimizing judgments and execute these intentions over time, despite distraction and temptation” (Brink & Nelkin, 2013, p. 297). We find this picture of responsible agency attractive, particularly in its emphasis on both the cognitive and the too-often-underappreciated volitional components of responsibility SET mufoField:'C18.P58' \* MERGEFORMAT .

 SET mufoField:'C18.S8' \* MERGEFORMAT 18.5.
A Graded  SET mufoField:'C18.S8' \* MERGEFORMAT Structure of Legal Responsibility for  SET mufoField:'C18.S8' \* MERGEFORMAT Juveniles

 SET mufoField:'C18.P59' \* MERGEFORMAT We have offered an empirically plausible view of how executive function capacities develop from infancy through adulthood, underwiting the gradual emergence of full-fledged responsibility. If we take this scalar view of responsibility seriously, how could we apply it to the practice of juvenile justice? The question presents an immediate and obvious obstacle: The criminal law requires tractable standards and bright lines that can be applied with relative uniformity across widely various cases, and that practical need exists in unavoidable tension with the gradual and individually variable nature of neurobiological maturation. Different executive components mature along separable developmental trajectories, as do the brain systems subserving those functions, and there can be wide disparities  SET mufoField:'C18.P59' \* MERGEFORMAT between individual juveniles when it comes to executive maturity. There is obviously no single age at which a child becomes, all at once, a “normatively competent” adult (Brink, 2004; Scott & Steinberg, 2009; Steinberg, 2012). Yet, as David Brink points out, “the law often draws lines in ways that generally, but nonetheless imperfectly, track the facts that matter,” and the fact that such imperfections are inevitable should not stop us from trying, as best we can, to “achieve individualized justice, consistent with the use of a generally but imperfectly reliable boundary marker” (2004, p. 1578 SET mufoField:'C18.P59' \* MERGEFORMAT ).

 SET mufoField:'C18.P60' \* MERGEFORMAT With that principle in mind, we will draw some lines of our own by recommending a graded structure of culpability for juveniles. Rather than a single cutoff separating juveniles from adults, we propose a sequence of age ranges during which juveniles’ executive functions tend to achieve maturity. We believe such a structure balances the practical demands of criminal jurisprudence with a scientifically and philosophically respectable view of developing responsibility. In a previous article, we recommend a staged structure of culpability for child soldiers  SET mufoField:'C18.P60' \* MERGEFORMAT under international criminal law (Fagan et al., 2016). We endorse such a structure because we think it has enough uniformity, rooted in broadly stable facts about executive development, to be consistently and fairly applied across a wide range of contexts. At the same time, it has enough flexibility to accommodate the context-specific facts of particular cases and local norms and to mark the gradual, individually variable maturation of executive functioning that occurs in late adolescence and early adulthood SET mufoField:'C18.P60' \* MERGEFORMAT .

 SET mufoField:'C18.P61' \* MERGEFORMAT We propose that, in the guilt phase of juvenile justice, a set of legal categories  SET mufoField:'C18.P61' \* MERGEFORMAT be established that more accurately captures the gradual development of adult-level executive capacities SET mufoField:'C18.P61' \* MERGEFORMAT :

 SET mufoField:'C18.P62' \* MERGEFORMAT •
Age 12 and under: an irrebuttable  SET mufoField:'C18.P62' \* MERGEFORMAT presumption of incapacity on grounds of immaturity SET mufoField:'C18.P62' \* MERGEFORMAT .

 SET mufoField:'C18.P63' \* MERGEFORMAT •
13–17: an irrebuttable presumption  SET mufoField:'C18.P63' \* MERGEFORMAT of diminished capacity on grounds of immaturity SET mufoField:'C18.P63' \* MERGEFORMAT .

 SET mufoField:'C18.P64' \* MERGEFORMAT •
18–21: a rebuttable presumption  SET mufoField:'C18.P64' \* MERGEFORMAT of diminished capacity on grounds of immaturity SET mufoField:'C18.P64' \* MERGEFORMAT .

 SET mufoField:'C18.P65' \* MERGEFORMAT •
22 and up: a presumption of adult-level capacity that cannot be rebutted on grounds of immaturity. Other paths to  SET mufoField:'C18.P65' \* MERGEFORMAT a mental incapacity defense would obviously remain open, but not one that leans solely or primarily on the immaturity of the offender SET mufoField:'C18.P65' \* MERGEFORMAT .

 SET mufoField:'C18.P66' \* MERGEFORMAT Although this proposal would represent a radical change from the status quo, models exist within the American justice system for how it might be implemented. In 2015, the city of San Francisco established “Young Adult Court” to handle eligible offenders from ages 18 to 25. On its website, the Court explicitly cites contemporary neuropsychological evidence to support its  SET mufoField:'C18.P66' \* MERGEFORMAT position that young adults “are qualitatively different in development, skills, and needs from both children and older adults.” By carving out space for a category distinct from the traditional juvenile-adult binary, the Court aims to “align opportunities for accountability and transformation with the unique needs and developmental stage of this age group” (2017 SET mufoField:'C18.P66' \* MERGEFORMAT ).

 SET mufoField:'C18.P67' \* MERGEFORMAT Experiments like San Francisco’s suggest that a multivalent scheme of age-based legal categories may provide a balance between “individualized justice,” in Brink’s phrase, and the need for practical usefulness. But if this kind of graded framework seems too radical a change—or even if it doesn’t—we would favor an age-of-adulthood cutoff that more closely matches our best understanding of when full executive  SET mufoField:'C18.P67' \* MERGEFORMAT maturity tends to be achieved. This would entail raising the legal age of adulthood for the purposes of criminal prosecution to 21, so that all offenders under 21 are handled first by the juvenile justice system, and tightening the restrictions governing the practice of juvenile transfer. The rules of transfer should be based primarily upon an assessment of the offender’s cognitive capacities, rather than upon the severity of offense SET mufoField:'C18.P67' \* MERGEFORMAT .

 SET mufoField:'C18.P68' \* MERGEFORMAT Because our present focus is the neural basis of capacity responsibility, our suggestions for rethinking juvenile justice have mostly aimed at the guilt phase of that system. But even after guilt is established, we claim the reduced executive capacity of juvenile offenders should be reflected in decisions made at the sentencing phase.
 This is true, we would argue, regardless of one’s position on the main function of criminal punishment. From a retributivist perspective, an accurate view of how executive functions develop demands that we take seriously the reduced culpability and therefore blameworthiness of juvenile offenders, which in turn should dispose us toward less harsh forms of punishment. And from a forward-looking view of punishment’s functions, the high recidivism rates among juvenile offenders SET mufoField:'C18.P68' \* MERGEFORMAT , especially those sent to adult prison, suggest that our present practices are poorly serving the aims of deterrence and rehabilitation. Once released, juveniles who have spent time in adult prisons are more likely to recidivate for many reasons (Monahan et al., 2015): With a felony record they are less likely to find work, and they suffer from increased alienation from their family and other supportive relationships. We should pursue intervention strategies that specifically target the promotion of executive abilities, such as skills and job training, educational programming, mindfulness, chess, gardening, and yoga and other exercise programs. Such strategies can help juvenile offenders become more deserving of full-fledged ascriptions of responsibility and better at behaving lawfully SET mufoField:'C18.P68' \* MERGEFORMAT .
 SET mufoField:'C18.S9' \* MERGEFORMAT 
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