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Abstract

Although dual-process models in cognitive, personality, and social psychology have stimulated a
large body of research about analytic and heuristic modes of decision making, these models have
seldom been applied to the study of adolescent risk behaviors. In addition, the developmental course
of these two kinds of information processing, and their relation to the development of self-regulation
are not well understood at this time. The current paper reviews what leading dual-process models
have to say about the development of analytic and heuristic decision making, and their implications
for adolescent risk behavior. In addition, it reviews research on the prototype willingness model of
adolescent decision making—a dual-process model designed specifically to address non-intentional,
but volitional adolescent risk behavior. It also discusses the implications of dual-process models for
intervention research.
� 2007 Elsevier Inc. All rights reserved.

Keywords: Adolescent health risk behavior; Adolescent decision making; Dual-process models; Prototype will-
ingness model; Development of analytic and heuristic reasoning; Image-based decision making

Until recently, most researchers have viewed risk behavior in much the same way as any
other type of behavior: it is at least planful and reasoned, if not always rational. Most of
the theoretical models in this area have also reflected this belief. More specifically, the vast
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Table 1
Terms used in various theories to label and describe the two systems of processing

System 1 System 2

Theoretical labels Experiential Rational
Heuristic Analytic
Associative Rule-based

Descriptors Holistic Systematic
Automatic Controlled
Unconscious Conscious
Impulsive Constrained
Intuitive Effortful
Image-based Logical
Qualitative Quantitative
Spontaneous Deliberative
Reactive Cautious
Affective Planful

Adapted from Stanovich (1999).
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majority of research has been guided by expectancy value approaches that focus on
deliberative processes in decision making about risk behaviors. In the last several years,
however, there has been increased interest in theoretical approaches to decision making
that recognize the less deliberative modes of decision making, especially in adolescence.
The first goal of the current paper is to review some of these dual-process models and their
implications for the development of adolescent decision making. The second goal is to
review evidence for the prototype willingness (prototype) model of adolescent health risk
behavior, a model that was designed to address both the reasoned and the less reasoned
aspects of decision making. We will also address the antecedents of prototypes and will-
ingness, and the developmental course of their impact on risk behavior. Finally, the third
goal is to discuss the implications of the prototype model for intervention research.
Dual-process models of decision making

Dual-processing models of cognition maintain that two qualitatively different modes
of information processing operate in decision making (Chaiken & Trope, 1999; Cos-
mides & Tooby, 2000; Epstein, 1973; Evans & Over, 1996; Reyna & Brainerd, 1990;
Shafir & LeBoeuf, 2002; Sloman, 1996; Stanovich & West, 2000). These models use
a variety of labels for the two modes (see Table 1), but they are generally in agreement
that one mode is based more or less on heuristics and affect, whereas the other is based
more on deliberative, systematic reasoning.1 These models suggest that people are capa-
ble of (and engage in) both analytic and heuristic processing (Boyer, 2006; Brainerd &
Reyna, 1992; Evans, 1984; Sloman, 1996; Stanovich, 2004). These ideas are not new—
they can be traced to James’ contention that reasoning can be classified as analytic and
experiential (1890/1950), and Freud’s (1900/1953) distinction between unconscious and
conscious systems (Osman, 2004)—but they have only recently been employed in the
1 In general, we use the terms experiential and heuristic interchangeably, however, we also attempt to be
consistent with the terminology used by specific theorists when discussing their theories.
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study of decision making related to health behaviors. A brief review of several of the
models that have been used this way follows. Although developmental processes were
not a major focus of most of these models, they do include some hypotheses, or at
least some speculation, about the antecedents of the analytic and heuristic systems.
Our review will also cover the models’ contributions to current thinking about the
development of dual-processes.

A theory of brain functions and behavior

Two neurological systems

Gray’s theory of brain functions and behavior is a biological/neurological model
originally developed to explain individual differences in animals’ responses to the envi-
ronment (Gray, 1972, 1981). His model suggests that there are two neurological sys-
tems that work in concert in animals and humans: one is the behavioral inhibition
system (BIS), which is responsible for constrained processing; the second is an appeti-
tive system called the behavioral approach system (BAS), which is responsible for
impulsive responding (see Carver, 2005; Carver & White, 1994). Gray argues that
BIS is activated when a person encounters aversive cues, and that this system is linked
to inhibition, negative affect, reflection, and deliberation before responding. In contrast,
BAS is activated by incentive cues, and is linked to approach behavior, positive affect,
and spontaneity or impulsivity. Although much of the research on this model has
focused on its application to psychopathology, as Carver (2005) suggests, BIS and
BAS are also highly relevant to individual differences in the tendency to engage in heu-
ristic or reasoned modes of processing.

Developmental issues

The theory of brain functions and behavior refers to these individual differences in BIS
and BAS sensitivity to reward and punishment. It has been suggested that an overactive
BAS is linked to cues of reward and positive affect in response to those cues, and an over-
active BIS is associated with the experience of punishment and the anxiety produced by
punishment cues (Carver & White, 1994; Quay, 1988, 1993). For example, fear created
by threats of punishment, danger, failure, or social repercussions typically instigates
BIS, and consequently leads to increased rational processing and cautious behavior that
can be instrumental in avoiding such threats in the future. Furthermore, it has been sug-
gested that adverse experiences in childhood may be responsible for the development of
sensitivity to inhibitory cues and a generalized tendency to engage in more rational pro-
cessing. It should be noted, however, that there is little research on the development of
BIS and BAS as dimensions of personality, or their consequences for development in
childhood and adolescence. (But see discussions by Casey and colleagues, 2008, this issue;
Steinberg, 2008, this issue.)

Cognitive–experiential self theory

Analytic and experiential systems

Epstein’s cognitive–experiential self theory (CEST) describes the analytic system as
effortful, logical and deliberative, and the experiential system as impulsive, intuitive, and
image-based (Epstein, 1973, 1994; see also Slovic & Peters, 2007). The analytic system
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employs ‘‘conventional rules of logic and external evidence” (Denes-Raj & Epstein, 1994,
p. 819). In contrast, the heuristic system ‘‘represents events in the form of concrete exem-
plars and schema . . . and is able to generalize and to construct relatively complex models
for organizing experience and directing behavior by the use of prototypes, metaphors,
scripts and narratives” (Denes-Raj & Epstein, 1994, p. 819). Thus, the experiential,
image-based system operates outside of one’s awareness of salient cues, whereas the ana-
lytic system operates consciously and is both planful and cautious. This model suggests
that people not only process information through both the analytic and the heuristic sys-
tems, but that their experience of reality is shaped by these systems, i.e., the experiential
and analytic systems are parts of our organized conceptual systems.

Developmental issues

CEST (Epstein, 1973, 1985, 1990, 1994) assumes that infants can only respond in the
experiential system and that the rational system develops over time, along with language
and abstract thinking. In addition, like Gray’s theory, this model also suggests that child-
hood experiences may be related to the development of individual differences in tendencies
to operate in one mode more than the other. Specifically, when discussing individual dif-
ferences in cognitive processing modes, CEST maintains that because emotions are ‘‘inti-
mately associated with the experiential system” (Epstein & Pacini, 1999, p. 477), people
who are more emotional by temperament will be more prone to develop a style of infor-
mation processing that is influenced by the experiential mode. Consistent with the theory
of brain functions and behavior (Gray, 1972, 1981), CEST suggests that adverse experi-
ences in childhood (i.e., distressing events that arouse anger or frustration) may promote
the development of a more rational processing style in order to avoid such situations in the
future. In spite of this assumption of individual differences in processing styles, Epstein
hypothesizes that both systems function in parallel throughout development, but are
engaged by different cues. For example, emotionally charged situations usually lead to
more experiential processing (Epstein, Lipson, Holstein, & Huh, 1992). CEST also main-
tains that the experiential and rational systems involve more than just decision making
modes—they also reflect thought processes that shape our views of the world. Thus,
although optimal functioning is achieved when both the experiential and rational systems
are highly developed, there are individual differences in both the quantity and quality of
the use of the two systems in decision making and the organization of experience, and
these differences underlie our personalities (Epstein & Pacini, 1999).

Epstein’s discussion of the development of individual differences in decision making and
perceptions of the world is consistent with a number of dual-process models of personality
and social psychology related to self-regulation and self-control. Block and Block (1980),
for example, suggested a distinction between two dimensions of self-control that are par-
allel to the distinction between heuristic and reasoned processing and decision making.
They argue that one component of self-control is characterized by dependability, problem
solving, and focus; it involves deliberative responding and the ability to regulate emotional
states and avoid risky situations. People who are high in this dimension are planful. When
it comes to health behavior, they are more likely to think about the potential negative con-
sequences of their behavior before acting, and these thoughts are likely to guide their deci-
sion making. The second dimension is characterized by intuitive responding, impulsivity,
impatience, and distractibility. Those high in this dimension tend to respond to situations
without much reflection.
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Fuzzy-trace theory

Verbatim and gist representations

Like other dual-process models, fuzzy-trace theory posits that judgments and decisions
are formed through two qualitatively different independent processes. According to this
theory, people base their decisions on mental representations that are encoded along a
continuum of precision from verbatim representations to gist representations (Reyna,
Lloyd, & Brainerd, 2003). Verbatim representations are detailed, fine-grained quantitative
distinctions. Gist, on the other hand, reflects a person’s knowledge, worldview, and culture
in a less precise, more intuitive representation of the meaning of an experience. These
‘‘fuzzy” representations are crude, categorical, and nominal, but they vary in terms of
sophistication, depending on the quality and quantity of the person’s experience (Reyna,
2004; Reyna, Adam, Poirier, LeCroy, & Brainerd, 2005; Reyna & Brainerd, 1995). Fuzzy-
trace theory differs from other dual-process models in that it suggests that sophisticated
gist-based processing is actually a more developed level of decision making than is system-
atic reasoning. Furthermore, Reyna and colleagues argue that although people are capable
of analytic thinking, they will usually choose gist-based processing, seeking less precise gist
representations that can be used to make the decision at hand and only tapping into quan-
titative representations when necessary to accomplish a task (Reyna & Brainerd, 1995; see
also Rivers, Reyna, & Mills, 2008, this issue).

Developmental issues

In contrast to CEST, fuzzy-trace theory assumes that analytic competence is developed
very early in childhood, whereas intuitive reasoning develops with experience and knowl-
edge. Although the quantitative distinctions that accompany analytic, deliberative reasoning
result in finer-grained assessments of probabilities, risks, and rewards than the often categor-
ical distinctions associated with heuristic processing, the intuitive system gradually domi-
nates decision making as an individual gains more knowledge and experience. For
example, just as a skilled surgeon may operate on an intuitive sense of what to do that is based
on her experience, and will do so without much conscious deliberation, with experience a
child will eventually develop an intuitive sense of which behaviors are dangerous without
expending much energy considering the potential negative consequences of these behaviors.
Because fuzzy-trace theory assumes that cognitive development and experience lead to more
automatic use of heuristics and intuition rather than less, the theory suggests that children are
more likely to reason quantitatively than are adults (Reyna, 1996; Reyna & Ellis, 1994).

The theories of reasoned action and planned behavior

Reasoned decision making

The above descriptions of the analytic system are similar to those seen in theories of
attitude-behavior consistency that rely on an expectancy value perspective, such as protec-
tion motivation theory (Prentice-Dunn & Rogers, 1986; Rogers, 1983), subjective utility
theory (Edwards, 1954; Ronis, 1992; Sutton, 1982), the theory of reasoned action (Fish-
bein & Ajzen, 1975) and the theory of planned behavior (Ajzen, 1985, 1991). This perspec-
tive presumes that decision making is a reasoned (planful) and deliberative process that
involves consideration of behavioral options and anticipated outcomes. In these
approaches to decision making, attitudes proceed to behavior through a single proximal
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antecedent, behavioral intentions. Intentions are generally defined as goals or ‘‘goal states”

(Ajzen, 1999) that are formulated after some deliberation or reasoning. When applied to
adolescent decision making about health behavior, this approach reflects the fact that for
some adolescents, risk behavior is premeditated and intentional, even at a young age
(Webb, Baer, Getz, & McKelvey, 1996). For these adolescents, the behavior is a type of
goal state—they develop a plan or implementation intention (Gollwitzer & Moskowitz,
1996) and follow through on that plan. Although they may underestimate the risks asso-
ciated with unhealthy behavior—more so after they actually engage in it (Gerrard, Gib-
bons, Benthin, & Hessling, 1996)—they have given some thought to the behavior and
those risks. Loewenstein, Weber, Hsee, and Welch (2001) call this the ‘‘consequentialist”
approach, because it assumes that individuals consider long-term and short-term conse-
quences of their actions (both good and bad) before deciding whether to act.

Hundreds of studies have demonstrated that these models can effectively predict a wide
range of behaviors, including those related to health. In fact, two meta-analyses of the the-
ory of planned behavior indicated that behavioral intentions typically explain an impres-
sive 30–40 percent of the variance in health behaviors (Armitage & Connor, 2001; van den
Putte, 1993). Nonetheless, a number of researchers have argued that these models of deci-
sion making are less effective in explaining some kinds of behavior than others (Cho, Kel-
ler, & Cooper, 1999; Eagley & Chaiken, 1993; Larabie, 2005; Sutton, 1987), a prime
example being behaviors that are socially unacceptable. Consistent with this perspective,
both the theory of reasoned action and the theory of planned behavior have proven to
be very effective at predicting health-promoting behaviors, such as cancer screening or fam-
ily planning (McCaul, Sandgren, O’Neill, & Hinsz, 1993), but they have been less success-
ful when applied to risky behaviors, such as heavy drinking or risky sex. This is especially
true among young people (Albarracı́n, Johnson, Fishbein, & Muellerleile, 2001; Webb &
Sheeran, 2006). Many have suggested that one reason for these shortcomings is that deci-
sion making involving health risk differs from that associated with other, less emotional
behaviors (Adler & Rosengard, 1996; Cho et al., 1999; Stacy, Bentler, & Flay, 1994). Oth-
ers have suggested that these models have neglected the developmental course of decision
making and relevant antecedents of risk behavior, i.e., the influence (over time) of family,
temperament, and context (Costanzo, 1992; Petraitis, Flay, & Miller, 1995).

Developmental issues

Although these theories do not directly address the developmental course of the relation
between intentions and behavior, there is evidence that the relation is weaker in younger sam-
ples than in older samples (Ajzen & Fishbein, 2005). For example, a meta-analysis of the rela-
tion between intentions to use condoms and subsequent condom use found that the effect size
for adolescents was significantly smaller than that for older people (r = .25 vs. .50; Sheeran &
Orbell, 1998). In addition to the inherent problems associated with measurement with youn-
ger samples, a number of other explanations of this difference have been proposed. For exam-
ple, Beck and Ajzen (1991) suggested that few young children intend to engage in some risk
behaviors (e.g., use illicit drugs), and thus, the low variance in intention restricts the useful-
ness of the intention construct as a predictor of future behaviors. Reyna and Farley (2006)
have taken another approach by suggesting that intentions are less effective at explaining
adolescent risk behavior because so much of this behavior is affect-laden.

Others have suggested that experience (more than age) is responsible for these differ-
ences in the predictive validity of intentions. For example, Beck and Ajzen (1991) pointed
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out that the theory of planned behavior is less effective in explaining the performance of
dishonest activities, such as shoplifting, because lack of experience with situations in which
shoplifting occurs results in attitudes and intentions that are not reflective of people’s
actual dispositions. Similarly, Sheeran and Orbell (1998) concluded that the differences
in the predictive validity of intentions reported in their meta-analysis were a reflection
of differences in experience rather than differences in age. A recent set of studies from
our laboratory provided more direct evidence for this conclusion (see Pomery, Gibbons,
Reis-Bergan, & Gerrard, 2008 below).

Conclusion

Gray’s brain functions and behavior theory, Epstein’s cognitive–experiential self the-
ory, and Reyna and Brainerd’s fuzzy-trace theory are explicitly focused on both heuristic
and analytic processes that operate in decision making, but these theories have seldom
been applied to adolescent decision making related to health risk behaviors. In contrast,
the theories of reasoned and action and planned behavior, which focus exclusively on rea-
soned and planful processes, have frequently been applied to adolescent risk behaviors,
but (as some have suggested) these theories have fallen short in explaining the behavior
of children, or behaviors with which people have little experience. The prototype willing-
ness model is a modified dual-processing model that was created in an attempt to improve
the predictive value of existing (analytic) health behavior theories, specifically with regard
to adolescent health behaviors, by combining elements of existing health behavior theories
with heuristic approaches to decision making.

Prototype willingness model of adolescent risk behavior

The prototype model is related to other dual-processing models in that it is based on an
assumption that there are two types of decision making involved in health behavior (Gerr-
ard, Gibbons, Stock, Vande Lune, & Cleveland, 2005; Gibbons, Gerrard, & Lane, 2003).
These two types are reflected in two hypothesized paths to adolescent risk behavior: a rea-
soned path similar to that described in the theory of reasoned action, which involves more
analytic processing; and a social reaction path that is image-based and involves more heu-
ristic processing. The social reaction path was hypothesized in an attempt to explain ado-
lescents’ unintended behavior, specifically their unplanned decisions to start, continue, or
stop behaviors that can put their health at risk. It incorporates two new constructs: risk

prototypes, which are images of people who engage in risk behaviors (e.g., the typical smo-
ker), and behavioral willingness—an openness to engaging in risky behavior.

Volitional but not intentional risk behavior

The first basic assumption of the prototype model is that adolescent health risk behavior is
usually volitional, but it is often not planned or even intentional. In fact, when asked if they
intend to engage in risky behavior in the future, most young adolescents will say no, even if
they have engaged in that behavior in the past (Brown & Eisenberg, 1995; Gerrard, Gibbons,
& Gano, 2003; Zabin, 1994). Of course many of them do engage in these behaviors and some
of them do so repeatedly. This discrepancy between intentions and behavior is not a misrep-
resentation or lack of awareness of their intentions. Instead, it is a reflection of the nature of
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their risk behavior and the decision making involved: rather than being premeditated or rea-
soned, much of it is a reaction to common risk-conducive situations. Hence, the dual-path
approach.

The reasoned path involves many of the elements of the theories of reasoned action and
planned behavior (see Fig. 1). It originates in positive attitudes toward performing the
behavior and supportive subjective norms, and passes through intentions—recognizing
the intentional component of some adolescent risk behavior. As in the theories of reasoned
action and planned behavior, the proximal antecedent to behavior in this reasoned path is
(behavioral) intention. The second path to risk behavior, the social reaction path, has a
separate proximal antecedent not seen in expectancy value (or other) theories—behavioral
willingness. In general, this path is much less deliberative—it acknowledges that much risk
behavior is not intended, and that adolescents often find themselves in situations that facil-
itate (but do not demand) risky behaviors (e.g., an unsupervised party where alcohol and
drugs are available). Once in these situations, it is frequently not a reasoned decision mak-
ing process, but rather their willingness that determines their behavior.

Like most dual-process models, the prototype model suggests that the reasoned, inten-
tional process and the image-based, social reaction process can, and often do, operate simul-
taneously (Chaiken & Maheswaran, 1994; Epstein, 1994; Reyna & Farley, 2006; also see
Stanovich & West, 1998). Previous research, however, has indicated that up to age 17 or
18, correlations between young people’s willingness and substance use are stronger than
those between their intentions and use (Pomery et al., 2008; Spijkerman et al., 2005; see
van Empelen & Kok, 2006; for similar results related to the relation between willingness
and condom use).
Image-based decision making

Images of risk takers

The second major assumption of the model is that children and adolescents have clear
cognitive representations or social images (prototypes) of the type of person their age who
Fig. 1. The prototype willingness model.
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engages in specific risk behaviors, e.g., the ‘‘typical” smoker or drinker their age (Cantor &
Mischel, 1979; Setterlund & Niedenthal, 1993). Although some of these images have a
visual component, they are primarily characterological, e.g., the type of person your age
who smokes cigarettes. Thus, the image is a typology rather than a description of the phys-
ical appearance of the type of person. Assessment of the images involves asking adoles-
cents to consider their prototype: ‘‘Take a moment to think about the type of kid your
age who drinks. We are not interested in anyone in particular, just the typical person your
age who drinks.” Then the adolescents are asked to rate that type of person on a list of
adjective descriptors derived from earlier studies that elicited descriptors in an open-ended
format: ‘‘How [popular/selfish/smart] are they?” on response scales from ‘‘not at all” to
‘‘very.”2 They have very little difficulty describing the type of person their age who smokes,
drinks, or uses drugs, suggesting that they have very rich image ‘‘data bases.” Moreover,
there is social consensus surrounding these images (Snortum, Kremer, & Berger, 1987).
Consequently, adolescents realize that if they engage in the behaviors in public or with
friends, they will acquire aspects of the image themselves—they would be seen by others
as being a drinker, or a smoker, or a drug user.

These images are related to adolescents’ willingness to engage in risk behaviors, and
their subsequent behavior, i.e., the more favorable their image, the more willing they
are to accept the social consequences associated with the behavior, including being seen
by others as someone who engages in the behavior. Evidence of this social reaction path
to risk behavior has been demonstrated for a number of different behaviors, including:
smoking and drinking (Andrews et al., in press; Blanton et al., 1997; Gerrard, Gibbons,
Reis-Bergan et al., 2002; Gerrard et al., 2005; Gibbons et al., 1995; Pomery et al., 2008;
Rivis et al., 2006; Spijkerman et al., 2004, 2005), tanning (Gibbons, Gerrard, Lane, Mah-
ler, & Kulik, 2005), engaging in casual or unprotected sex (Gibbons & Gerrard, 1995; Gib-
bons, Gerrard, Blanton, & Russell, 1998; Thornton, Gibbons, & Gerrard, 2002), and
reckless driving and driving under the influence (Gibbons & Gerrard, 1995; Gibbons,
Lane, Gerrard, Pomery, & Lautrup, 2002).

Early work on the influence of images was based on an assumption that these images
act as goal states and therefore have a motivating effect (Leventhal & Cleary, 1980). With
regard to smoking, for example, the argument was that young people take up the habit in
order to be seen by others as tough or independent—like the Marlboro man or James
Dean. Support for this perspective came from a series of studies indicating that the more
similar adolescents’ smoking or drinking images were to their self-images the greater their
intention to smoke or drink (referred to as ‘‘prototype matching”; e.g., Chassin, Presson,
Sherman, Corty, & Olshavsky, 1981; Chassin, Tetzloff, & Hershey, 1985). Becoming like
the image was, and undoubtedly for some still is, a motive for risk behavior. Images asso-
ciated with health-impairing behaviors such as smoking and drinking have become more
2 Assessment of prototypes varies somewhat with the age of the sample, with the introduction to the rating
scales being more detailed for younger children. For example, a prototype measure for 10-year-olds might include
the following introduction: ‘‘Some of the questions below are about ‘images.’ Images are pictures we have in our
minds about people and groups. For example, we all have ideas about what kind of person a grandmother is. We
might say that the typical grandmother is kind and patient. We are not saying that all grandmothers are alike,
only that many of them are similar in some ways. In these questions, you will be asked to think about different
images you have.” This would be followed by the first image: ‘‘A number of young people smoke. I want to know
what you think about them. Take a moment and think about the type of kid your age who smokes. I am not
thinking about anyone in particular, just your image of kids who smoke.”
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negative since these early studies, however (Chassin, Presson, Sherman, & Kim, 2003;
Johnston, O’Malley, & Bachman, 2003; Lloyd & Lucas, 1998). Also, there is evidence that
individuals who engage in risky behaviors are now more likely to be blamed for the neg-
ative outcomes associated with these behaviors, and adoption of these behaviors is asso-
ciated with characteristics that are unappealing (Brandt, 1997). It appears, then, that risk
images (images of people who engage in a risk behavior, e.g. images of smokers, drinkers)
continue to be very influential, but the process whereby that influence takes place is more
complex than was first thought.

Images of risk avoiders

As one might expect, most of the research in this area has focused on images associated
with those who engage in risky behaviors. Over time, however, adolescents also develop
clear images of the type of person who has made a conscious decision not to engage in risk
behavior (e.g., the type of young person who abstains from sex until marriage, or abstains
from drinking). We tested this hypothesis in one of our studies of 16-year-olds by compar-
ing three different images: drinkers (‘‘the type of person your age who drinks frequently”),
non-drinkers (‘‘the type of person your age who does not drink at all”), and the self, all
using the adjective descriptors (Gerrard, Gibbons, Reis-Bergan et al., 2002). Our data
revealed that the non-drinker image tended to be fairly positive, and was significantly
more positive than the drinker image. Even among adolescents who were drinkers, these
non-risk images were more positive than their drinker images on virtually every evaluative
dimension that we assessed (Fig. 2; see Skalle & Rise [2006] for comparable findings on the
favorability of smoker and non-smoker images; also see Beyth-Marom, Austin, Fischhoff,
Palmgren, & Jacobs-Quadrel [1993] for evidence that thinking about engaging and not
engaging in a risky behavior results in the generation of different and non-complementary
consequences). In addition, the non-drinkers’ images of non-drinkers was significantly
more positive than their self-images, suggesting that abstaining from drinking is a goal
for these young people.

Another recent analysis of adolescents’ (mean age = 19) favorability of images of sex
abstainers revealed that these images were also relatively positive (mean = 18 on a 24-
point scale), even though 84% of the participants in the study had already engaged in sex-
ual intercourse (Cleveland, Wills, Gibbons, Gerrard, & Pomery, 2008). In short, these
results suggest that most young people do not drink or smoke in order to acquire an image
or certain characteristics of the image. On the contrary, many of them do not drink or
smoke largely because of the negative images associated with these behaviors—they may
still view the behavior as novel and appealing for a variety of reasons (Shapiro, Siegel,
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Fig. 2. Favorability of drinker/nondrinker/self images by participant drinking status. Adapted from Gerrard
et al. (2002).
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Scovill, & Hays, 1998), but experimentation is inhibited because of the social costs
involved. For some, avoiding these behaviors (and avoiding taking on the images associ-
ated with them), however, is a goal.

Perceptions of personal vulnerability

The second cognitive antecedent of willingness is a version of a construct found in all
major health behavior models—perceived risk—a perception of the extent to which one is
vulnerable to the various risks associated with the behavior. In the prototype model, this
construct is a conditional perception of vulnerability, measured in the subjunctive, e.g., ‘‘If
you were to drink and drive what are the chances that you would have an accident?”,
rather than an absolute assessment, e.g., ‘‘How dangerous is it to drink and drive?” The
less conditional vulnerability an adolescent feels, the more willing s/he will be to engage
in the risk behavior. Prospective studies using the prototype model have shown that the
relation between perceived personal vulnerability and willingness is actually reciprocal
in older adolescents: low conditional vulnerability can lead to higher willingness to engage
in risk, whereas higher willingness can lead to lower perceived personal vulnerability (Gib-
bons et al., 2002). This latter relation is not attributable to a lack of information—adoles-
cents’ unconditional estimates of danger (i.e., analytic cognitions) are often quite
comparable to actual risk rates (Beyth-Marom & Fischhoff, 1997; Gerrard & Luus,
1995). Instead, the negative relation is a reflection of two related characteristics of high-
willingness adolescents. First, they are more likely to have an ‘‘optimistic bias” (Weinstein,
1984), meaning that they believe they can ‘‘get away” with certain risky activities more so
than others (Gibbons, Gerrard, Ouellette, & Burzette, 1998; Gerrard, Gibbons, Vande
Lune, Pexa, & Stock, 2002; cf. other work by Weinstein, e.g., Weinstein & Klein, 1995).
Second, they tend to process risk information in a more superficial manner: they focus
more on the immediate possibilities—more so the gains than the possible losses—and they
tend not to consider long-term risks (what has been labeled ‘‘decision myopia”; Loewen-
stein et al., 2001). In fact, in some cases, they avoid thinking about risk altogether. In
short, the more willing a young person is to engage in risk behaviors, the less likely s/
he is to think about the consequences associated with that behavior.

Willingness-based risk decision making

Support for the contention that adolescent risk-taking is often not intentional has been
provided by a number of studies of sexual behavior and smoking (e.g., Brooks-Gunn &
Furstenberg, 1989; Kremers, Mudde, De Vries, Brug, & De Vries, 2004). In one of our
studies, we asked 18-year-old adolescents if they had any intention (‘‘Do you intend . . .”; 1
item), expectation (‘‘How likely are you . . .”; 2 items), or willingness (‘‘How willing are
you . . .”; 2 items) to engage in casual or unprotected sex in the next year (Gibbons, Gerr-
ard, Reimer, & Pomery, 2006). As can be seen in Table 2, 24% of the adolescents reported
having casual or unprotected sex one year later. Thirty-nine percent of these adolescents
who had engaged in casual or unprotected sex had responded to the intention question
one year earlier with a ‘‘1”; ‘‘definitively do not intend” on a 7-pt. scale and 24% had
responded to the intention question and two expectation questions with ‘‘1”s. In other
words, of those who engaged in the risk behavior during the intervening year, one-quarter
had no intention or expectation at all of doing so. These same adolescents were also asked



Table 2
Casual sex and driving under the influence (DUI) as a function of previous intention and willingness

Casual sex (%) DUI (%)

Reported engaging in the behavior between T1 and T2a 24 58
No intention at T1b 39 40
No intention or expectation at T1c 24 23
No willingness at T1d 5 9

Adapted from Gibbons et al. (2006).
a % who reported casual sex/driving under the influence of alcohol in the past year at T2.
b % of those who engaged in these behaviors at T2 who reported no intention at T1.
c % of those who engaged in these behaviors at T2 who reported no intention or expectations at T1.
d % of those who engaged in these behaviors at T2 who reported no willingness at T1.
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if they had any intention or expectation of driving after drinking. Of those who reported
having engaged in the behavior in the subsequent year, 40% had reported no intention,
and 23% had responded to all three intention and expectation questions with ‘‘1”s one year
earlier. When asked why they engaged in these unintended behaviors, a common response
was that it ‘‘just happened” (see also Mitchell & Wellings, 1998). As can also be seen in
Table 2, a much smaller percentage of the adolescents who had engaged in the two behav-
iors had previously indicated no willingness to engage in each of these risk behaviors (5%
for casual sex and 9% for driving under the influence). The prototype model captures this
non-intentional component of adolescent risk behavior with the construct of behavioral
willingness.
Assessment of willingness

Expressing willingness is an acknowledgement that under certain circumstances, one
might engage in a risk behavior that was previously not intended or sought. The assess-
ment of willingness differs from that typically employed to measure intentions (‘‘Do you
intend to smoke/drink/have unprotected sex in the next year?”). Because willingness is a
response to risk-conducive circumstances, respondents are first given a description of a
hypothetical scenario: ‘‘Suppose you were with a group of kids and there was some alcohol
that you could have if you wanted. How willing would you be to do the following things?”

They are also told that no assumption is being made that they would ever be in such a sit-
uation—thus, the question shifts some of the focus of attention (and therefore attribution)
from the self to the situation (Federoff and Harvey, 1976; Gibbons, Gerrard, Blanton,
et al., 1998). Next, the adolescents are asked how willing they would be to engage in each
one of a series of different actions that increase in terms of level of risk: ‘‘Suppose you were
with a group of friends and some of them were smoking marijuana. There is enough mar-
ijuana that you could have some if you wanted; how willing would you be: to try a little
bit. . . smoke enough to get high. . . smoke one and take one for later.” Ratings for each
option range from ‘‘not at all willing” to ‘‘very willing.” Willingness has been shown to
effectively predict a variety of risk behaviors, and to do so independent of intention, even
though, as one might expect, the two are correlated (i.e., rs typically ranging from .25 to
.65, depending on the behavior, Gibbons et al., 2003; Gerrard et al., 2006; Gibbons, Gerr-
ard, Blanton, et al., 1998; Gibbons, Gerrard, Ouellette, et al., 1998; see Fig. 3).

Willingness measures are designed to tap into an openness to engage in a behavior, or curi-
osity about a behavior that is internal rather than a reaction to social pressure. Thus, willing-
ness scenarios do not invoke or imply social pressure from peers. Instead, they explicitly state
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Fig. 3. Shared and unique variance of behavioral intention and behavioral willingness predicting change in
adolescent smoking. Adapted from Gibbons, Gerrard, Blanton, et al. (1998).
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that the opportunity to engage in the risk behavior is available and frame the decision as the
respondent’s choice, e.g., ‘‘you could have some. . . if you wanted.” The prototype model
assumes that the evaluation (attractiveness or unattractiveness) of the risk prototype shapes
willingness to engage in the behavior. Social influence, but not direct social pressure, is
important in determining willingness. Instead, the relevant social influence is the awareness
that engaging in a risk behavior will result in others seeing you as a drinker, smoker, etc., and
the acceptability of the social consequences of being seen as such.
Distinctions between willingness and intentions

Antecedents

According to the prototype model, willingness and intentions share some antecedents
outlined in the theory of reasoned action. Subjective norms or perceptions of what others
are doing (i.e., descriptive rather than prescriptive or injunctive norms) are associated with
both greater intention and greater willingness (Gibbons et al., 1995). Similarly, positive
attitudes toward a risk behavior are generally associated with more intention and more
willingness to engage in it. It should be noted, however, that unlike the theory of reasoned
action, which does not consider behavior to be an antecedent to intention, the prototype
model does include prior behavior as an antecedent. Specifically, the prototype model sug-
gests that previous behavior is antecedent to favorable attitudes toward the behavior (Ben-
tler & Speckart, 1981), positive subjective norms (Gerrard et al., 1996), and both intention
(Bagozzi, 1981) and willingness to engage in it. There are a number of additional impor-
tant distinctions between the two constructs.

Most of these distinctions are related to the assumption that the image-based system
operates primarily outside of one’s awareness of salient cues and heuristics, whereas the
analytic system operates more consciously and affords an opportunity to be planful
(Denes-Raj & Epstein, 1994). Previous research has demonstrated that adolescents find
risky behaviors enticing, but they also recognize that these behaviors are associated with
potential social and physical costs (Beyth-Marom & Fischhoff, 1997; Gerrard et al., 1996;
Gerrard & Luus, 1995). As suggested earlier, one of the primary hypothesized differences
between the social reaction and reasoned pathways has to do with the amount of precon-
templation of the (risky) behavior and its potential negative outcomes. Specifically, the
reasoned path (like the analytic mode in CEST, BIS in the theory of brain functions,
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and verbatim-based processing in fuzzy-trace theory) is characterized by some consider-
ation of potential negative (social and health) consequences typical of analytic processing
much more so than is the social reaction path.

Our first exploration of this hypothesis, a prospective study of adolescents who were 16
at wave 1 and 18 at wave 3, was designed to examine the relation between the favorability
of drinker and non-drinker prototypes, contemplation of the social consequences of drink-

ing, willingness to drink, and changes in alcohol consumption (Gerrard, Gibbons, Reis-
Bergan et al., 2002). In this study, contemplation of consequences was assessed by asking
the adolescents how much they had thought about the two prototypes, ‘‘How often have
you thought about this type of person?” followed by a scale from 1 (never) to 7 (very
often). As expected, there was a direct negative path from the non-drinker image to drink-
ing, whereas the relation between the drinker prototype and changes in alcohol consump-
tion was mediated by willingness to drink (see Fig. 4). More important, the negative
relation between the non-drinker prototype and willingness was mediated by contempla-
tion of the non-drinker image, but the relation between the drinker prototype and willing-
ness was not mediated by contemplation of the drinker image. Thus, the pattern was
consistent with the assumption that the reasoned path to drinking involves deliberation,
whereas the social reaction path is more heuristic. Thinking about the type of person
who abstains (i.e., the relatively positive image of the non-drinker) inhibited willingness
to drink. In contrast, although the drinker image was associated with subsequent drinking,
there was little evidence that adolescents spent much time contemplating the drinker image
or that such deliberation was related to (or responsible for) their willingness to drink.

A second prospective study looked at this issue more directly by examining whether
analytic processing in the form of consideration of potential negative consequences (rather
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Fig. 4. Contemplation of the social image of non-drinkers as a mediator of the prototype willingness relation.
Adapted from Gerrard, Gibbons, Reis-Bergan, et al. (2002).
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than consideration of the type of person who uses substances) is associated with individual
differences in self-control (i.e., planfulness and poor control; Gerrard, Gibbons, et al.,
2008). This study assessed planfulness and poor control at age 13, self-reports of consid-
eration of health and safety consequences and also willingness to use substances at age 15,
and then subsequent drinking, smoking, and marijuana use at age 18.5. As can be seen in
Fig. 5, the data demonstrate that consideration of consequences mediates the relation
between planfulness and willingness but not the path from poor control to willingness.
Thus, individual differences in the tendency to be planful appear to have an impact on
the extent to which adolescents engage in analytic or image-based processing about risk
behaviors.

Moderators of prototype and willingness influence

Thus far, research on the prototype model has indicated that a number of factors are
associated with prototype favorability. Primary among these are temperament and indi-
vidual differences in self-control (Gerrard, Gibbons, et al., 2008; Wills et al., 2007), parent-
ing and parental behaviors (Gerrard et al., 2005; Ouellette, Gerrard, Gibbons, & Reis-
Bergan, 1999; Wills, Gibbons, Gerrard, & Brody, 2000), friends’ behavior (Blanton
et al., 1997; Ouellette et al., 1999), and media exposure to alcohol and violence (Gibbons,
Pomery, et al., 2008). It is logical that risk prototypes become more favorable, and non-
risk prototypes become less favorable, as the behaviors associated with these images
become more normative (e.g., as children age, more of their peers are smoking; Cleveland
et al., 2008). In addition, a number of contextual factors have been shown to moderate the
influence of these variables on prototypes and willingness.
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Fig. 5. Contemplation of health and safety as a mediator of the planfulness willingness relation. Adapted from
Gerrard, Gibbons, et al. (2008).



44 M. Gerrard et al. / Developmental Review 28 (2008) 29–61
Parenting and neighborhood risk

Analyses of one of our ongoing studies of adolescent health behavior (part of the Fam-
ily and Community Health Study—FACHS; Cutrona, Russell, Hessling, & Brown, 2000;
Simons et al., 2002) looked at neighborhood risk as a moderator of the relations between
willingness vs. intention and behavior (Gibbons et al., 2004). In this study, neighborhood
risk was defined as the adolescents’ perceptions of problems in the neighborhood, i.e.,
crime, gang violence, violent arguments, and accessibility of alcohol, cigarettes, and drugs,
what would be called ‘‘risk opportunity” in the prototype model. The neighborhoods sam-
pled in this study were diverse – the percent of families living in poverty ranged from <20%
to >50%, mean proportion of neighborhood residents who were African American ranged
from <1% to 99%, and adolescent reports of the availability of substances in their neigh-
borhood ranged from 52% reporting no availability to 22% reporting high levels of
availability.

Consistent with the model, these analyses indicated that social influence factors (e.g.,
friends’ use) were significantly stronger predictors of willingness than intention, reflecting
their position in the social reaction path. Conversely, parenting style (e.g., communication
with one’s children about substances) and, interestingly, parental use, were both anteced-
ent to intention, but not willingness. Our interpretation of these latter relations was that
parents activate reasoned or deliberative processing in their children—directly through
parent-to-child discussions, or indirectly, by modeling (perhaps on a daily basis) certain
types of health behaviors. This assumption has intervention implications, which we will
discuss later. In addition, and again consistent with the prototype model, we found that
the relation between intention and substance use was equally strong in the high risk
and low risk neighborhoods (bs = .24 vs. .22). Basically, if these adolescents had a plan
or goal to use substances, they were able to do that regardless of the risk opportunities
in their environment. In contrast, the relation between willingness and behavior was sig-
nificantly stronger in the high risk than in the low risk neighborhoods (bs = .50 vs. .19).
Thus, when few substances were available, adolescents’ willingness did not result in much
use.

Conclusion

There are two major components of the social reaction path that are not typically part
of expectancy value models of decision making: previous behavior and heuristic process-
ing. Recent research has begun to examine the relation between the development of these
components and the development of prototypes, willingness, and risk behavior, and also
to explore the implications of these relations for the timing of interventions.

Developmental course of prototypes and willingness

Influence of intentions vs. willingness over time

There is reason to believe that with age and experience, decision making tends to shift
from a more reactive process to a more reasoned one. Thus, over time, the relation
between intention and behavior tends to strengthen and eventually becomes stronger (sta-
tistically) than that between willingness and behavior (e.g., Kashima, Gallois, & McCa-
mish, 1993; Reinecke, Schmidt, & Ajzen, 1996; Sheeran & Orbell, 1998). Findings of
three recent studies in our lab support this hypothesis (Pomery et al., 2008).The first of
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these studies (Study 1a) examined the relation between willingness and intentions to
smoke, as well as previous smoking, and subsequent smoking initiation and escalation
in a prospective study that followed adolescents from age 14 to age 20. In this study, as
in many studies of intention, intention was assessed with a type of question typically
employed to assess expectations rather than intentions, i.e., ‘‘How likely is it that you will
smoke in the next year?” (see Armitage & Connor, 2001).3 As was expected, previous
smoking was the best predictor of current smoking at all waves. More important, willing-
ness was a better predictor than intention at the early ages when the adolescents had little
experience with smoking, intention became a more important predictor after they accumu-
lated some experience, and finally, past smoking overwhelmed both willingness and inten-
tion by the final two waves of the study. The second study (Study 1b) was another analysis
of the same dataset, this time excluding adolescents who had already started smoking.
Thus, it focused on initiation of smoking at each wave, not escalation. In all but one wave,
willingness was a stronger predictor of smoking initiation than was intention. These anal-
yses reflected the fact that smoking initiation is often reactive rather than a planned behav-
ior for young adolescents, regardless of their age.

The final study (Study 2) directly addressed the issue of experience as a moderator of
the willingness to behavior relation. It examined the influence of willingness and intentions
on a very different kind of ‘‘risk” behavior—skipping class among college students. At the
beginning of the semester, students in a large university class completed measures of their
intentions and willingness to skip class, and at the end of the semester they reported the
number of quizzes (out of a total of 16) they had missed in that class. Intentions and will-
ingness were both significant predictors of students’ class-skipping behavior, and both
interacted with experience (i.e., previous number of semesters at the university). Specifi-
cally, intentions were a better predictor for students with more experience with the behav-
ior, and willingness was superior for those with less experience.

The results of these three studies present a picture of the primary antecedents of behav-
ior shifting from willingness to intentions as young people gain experience with the rele-
vant behavior. Early on, before they have had much experience, adolescents are less
likely to have intentions to engage in risky behavior. When asked to consider what they
might do if given the opportunity, however, many of those who have not thought about
it seriously, or even avoided thinking about it, will acknowledge a willingness to engage
in the behavior and this willingness is a significant predictor of their subsequent behavior.
As experience with the behavior increases, the adolescents become more aware of what
they are likely to do and when, and perhaps why they are doing it. As a result, intentions
and expectations become better predictors of that behavior. At the same time, although
willingness does not decline, it becomes less predictive of subsequent behavior.
Antecedents of images

Media

Children’s images of people who smoke and drink are fairly reliable over time at age 7
(Andrews & Peterson, 2006), and by age 10–11, these images are predictive of drinking and
3 A complete discussion of the differences between behavioral intentions and behavioral expectations is beyond
the scope of this paper (see, for example, Warshaw & Davis, 1985).
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smoking 4 or 5 years later (age 15–16; Andrews et al., in press; Dinh et al., 1995). By age 9
children have distinct images of marijuana users that are associated with their willingness
to use drugs (Wills et al., 2008). This early development raises an obvious question: Where
do these images come from? When we asked adolescents this question, the most common
answer was television and movies, followed by magazines, family, peers, and friends (Gib-
bons, Pomery, et al., 2008). Several studies have provided empirical evidence to support
these adolescents’ perceptions of the origins of their images. First, we have found that par-
ents who drink or smoke are somewhat (though not a lot) more likely to have children
with more favorable images of (same-age) smokers and drinkers (Gerrard, Gibbons, Zhao,
Russell, & Reis-Bergan, 1999; Blanton et al., 1997; Gibbons, Pomery, et al., 2008). In addi-
tion, peer and friend use is also associated with more favorable images, as one would
expect (Blanton et al., 1997; Ouellette et al., 1999). The impact of media on images
(and willingness) has also been documented in an ongoing study of the relation between
movie watching and adolescent substance use (Gibbons, Pomery, et al., 2008). In these
studies, popular movies have been coded in terms of amount of time that various sub-
stances, including alcohol and cigarettes, are displayed on screen (as well as who is using
them, what is the context of use, are consequences depicted, etc.; see Sargent et al. [2007]
for more detail). Then, adolescents (N > 6,000, in this case) have been asked which movies
they have seen. This provides a more objective measure of substance exposure than asking
adolescents to estimate how much drinking they have seen in movies. Results provided evi-
dence of the strong impact that movie exposure to alcohol has on subsequent consump-
tion. First, exposure to alcohol was a predictor of both initiation of drinking and
escalation of drinking, controlling for a number of possible confounding factors, such
as how much their parents and their friends drank, SES levels, and the adolescents’ sen-
sation seeking, rebelliousness, self-regulation, and academic orientation. In addition, the
impact of movie exposure was fully mediated by its relation with both alcohol images
and willingness, and these relations were in the logical direction—the more drinking they
had seen in movies, the more favorable their drinker images, and the more willing they
were to drink.

Context

Other studies have provided additional evidence of the importance of context or envi-
ronment on risk cognitions, including both risk images and willingness. Once again, some
of those relations are quite intuitive: adolescents raised in environments in which drugs
and alcohol are common, for example, are likely to develop more favorable risk images.
In addition, one of those studies also looked at the relation between a particular kind
of environmental stress—that produced by early experience with racial discrimination—
and prototype favorability among African American adolescents. Results of one of these
studies indicated that African American adolescents who reported experiencing a substan-
tial amount of discrimination were more likely to have favorable risk images, in this case,
images of drinkers, smokers, and drug users (Gibbons et al., 2004). In addition, they were
more likely to affiliate with others who were substance users, and they were more willing to
drink, smoke and use drugs. Subsequent analyses from both survey and experimental lab
studies have shown that these relations are mediated by anger, suggesting that substance
use may be a means of coping with discrimination-produced stress, and that changes in
risk cognitions are a part of this process—as both antecedents and consequences (Gib-
bons, Etcheverry, Stock, Gerrard, & O’Hara, 2008). In other words, early stressful expe-
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rience leads to more favorable risk cognitions, which increase the likelihood of risk behav-
ior. Engaging in risk behavior, in turn, leads to more favorable risk cognitions (cf. Gerrard
et al., 1996).
Conclusion

These studies provide evidence of a number of antecedents of adolescent prototypes:
family, friends and peers, exposure to risk images in the media, and experience with stress-
ful environments. In addition, they raise an important question: Do individual differences
in ability to cope with stress (e.g., discrimination) influence the favorability of risk images?
In other words, are some children and adolescents more or less likely to respond to stress
this way? More generally, are the individual differences hypothesized to influence the
development of BIS and BAS, and the experiential and rational systems outlined in CEST,
also related to the development of favorable risk images and willingness?
Temperament and self-control

An epigenetic approach
Epigenetic theory focuses on temperament as a distal predictor of decision making, and

on its role in the development of analytic and heuristic modes of processing. This theory
assumes that temperament—defined as a set of stable dimensions of personality that
appear early in life—is responsible for the underlying organization of a young child’s
behavior, but as cognitive and social skills develop, self-regulatory skills become the more
proximal antecedents of decision making and behavior (Barkley, 1997; Kochanska, Mur-
ray, & Harlan, 2000; Moffitt, 1993; Rothbart & Ahadi, 1994; Tarter, Moss, & Vanyukov,
1995). Thus, children’s temperament is associated with their subsequent risk behavior, e.g.,
substance use and unprotected sex (Lerner & Vicary, 1984; Rothbart & Bates, 1998; Tar-
ter, 1988; Wills et al., 2001), and this relation is mediated by the development of effortful
impulse and emotional control (good self-control) and reactive impulsivity (poor self-con-
trol). In addition, the theory suggests that the course of children’s development of self-con-
trol is moderated by the environment (Goldsmith, Gottesman, & Lemery, 1997; Scarr,
1992; Tarter et al., 1995; cf. Strack & Deutsch, 2004).

Thus, temperament can facilitate or inhibit the development of self-regulation (Cerv-
one, Mor, Orom, Shadel, & Scott, 2004; McCabe, Cunnington, & Brooks-Gunn, 2004;
Rothbart & Ahadi, 1994). For example, high activity level can contribute to restlessness
and exploratory behaviors that can put the child at risk. When the child also has difficulty
focusing on tasks, the combination of different dimensions of temperament could result in
additional and/or riskier exploratory behavior (Wills & Dishion, 2004). There have been
very few studies designed to address an important developmental question: Is the path
from temperament to risk behavior mediated by the development of self-control? An
exception is a series of studies by Wills and his colleagues. In the first of these studies Wills
and Stoolmiller (2002) conducted a time-varying analysis to explore mediation of the rela-
tion between 6th grade children’s temperament and their substance use through 9th grade.
The results of these analyses were consistent with the epigenetic approach: protective
aspects of temperament (task orientation and positive emotionality) were antecedent to
good self-control, and difficult temperament (activity level and negative emotionality) were
predictive of poor self-control. In addition, the association of these dimensions of temper-
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ament with subsequent substance use was mediated by the level and growth of self-control
(also see Wills, Gibbons, Gerrard, Murry, & Brody, 2003).

Self-control, prototypes, and willingness

A number of studies have explored the hypothesis that there are important individual
differences associated with these mediated paths. More specifically, these studies have
examined the relation between individual differences in self-regulation and the reasoned
and reactive paths to adolescent risk behavior. For example, analyses of two separate sam-
ples of adolescents (one 11 years old on average, the other 13) explored the relation
between self-control and risk images vs. non-risk images (i.e., prototypes of adolescents
who are substance users and those who are sexually active vs. prototypes of adolescents
who abstain from each behavior; Wills et al., 2003, 2008). These studies indicated that
good and poor self-control are associated with sex and substance use prototype favorabil-
ity in the expected direction—good self-control is associated with more favorable absti-
nence images, and poor self-control is associated with more favorable risk images.
These studies also demonstrated that self-control is related to willingness to use substances
and to have sex. A recent prospective analysis of the relation between self-control and will-
ingness in another sample found that planfulness and poor control at age 13 are associated
with willingness to use substances at age 15.5. Specifically, planfulness was negatively asso-
ciated with willingness to use substances, and poor control was positively associated with
willingness to use substances (Gerrard, Gibbons, et al., 2008; Study 2). Furthermore, the
relations between planfulness and poor control at age 13 and behavior at age 18.5 were
mediated by willingness to use substances at age 15.5. Additional prospective analyses
of the sample employed in Wills et al. (2003) indicated that good self-control was associ-
ated with more favorable non-risk images (in this case, images of adolescents who abstain
from sexual intercourse) in 13- to 19-year-old adolescents (Cleveland et al., 2008). Good
self-control also operated as a protective factor in that it dampened the typical increase
over time in the favorability of prototypes of sexually active adolescents.

Temperament, dual-processing, and adolescent risk decision making

We suggest that cognitive processing modes mediate the relations between individual
differences in self-regulation processes on the one hand and adolescent risk behaviors
on the other (Dodge, 1986; Friedman, 2000; Hampson, Goldberg, Vogt, & Dubanoski,
2007; Jessor & Jessor, 1977; Rothbart, Posner, & Hershey, 1995; Wills, Sandy, & Yaeger,
2000). In addition, recent research on the relations among these constructs suggests that
some dimensions of temperament are protective (associated with less willingness and risk
behavior), and others are associated with increased vulnerability (Gerrard, Gibbons, et al.,
2008, Study 1; Wills et al., 2000). The protective dimensions of temperament (high task
orientation and positive emotionality) are associated with planfulness, decreased willing-
ness, and subsequent decreased risk behavior (see Fig. 6). The vulnerability dimensions
(high activity level and negative emotionality) are associated with poor control, increased
willingness, and subsequent risk behavior. Both of these effects on behavior are mediated
by self-regulation. Thus, protective dimensions of temperament are antecedent to planful-
ness, which, in turn, facilitates avoidance of negative outcomes (see also Rutter et al.,
1997). Conversely, vulnerability dimensions of temperament are associated with failure
to inhibit the impulses that facilitate risk behavior.



T1
Positive

Emotionality

T2

T3
Use

T2
Planfulness

T2
Poor Control

T1
Negative

Emotionality

T1
Activity
Level

T1
Task

Orientation

T1
Willingness

T1
Use

Willingness

Fig. 6. Self-control and willingness as mediators of the temperament-substance use relation. Adapted from
Gerrard, Gibbons, et al. (2008).

M. Gerrard et al. / Developmental Review 28 (2008) 29–61 49
The existence of these independent paths suggests an individual difference approach to
understanding the more proximal antecedents of risk behavior outlined in the prototype
model. More specifically, these data suggest that the responses associated with the rea-
soned path in the model (planfulness, focus on consequences, and deliberation) have their
origins in specific dimensions of constitutional-based temperament (positive emotionality
and task orientation). Likewise, characteristics associated with the social reaction path
(less deliberation and consideration of consequences, and a greater tendency to be respon-
sive to social and environmental factors) have their origins in different dimensions of tem-
perament (high activity level and negative emotionality).

These findings are also consistent with research and theory suggesting that individual
differences in temperament and in these dimensions of self-control are related to biological
factors in personality (e.g., Zuckerman’s work on high vs. low sensation seeking [1971,
1985]; Kagan’s analysis of inhibited and uninhibited temperaments [1994] Cloninger’s
research on harm avoidance and novelty seeking [1987] see Carver [2005] for a review).
Other theorists have suggested that individual differences in self-regulation and decision
making are linked to the development of cognitive styles or dispositions that are anteced-
ent to adolescents’ (or, for that matter, adults’) tendencies to adopt a rational or a heuris-
tic processing style. For example, Stanovich and West (1998) suggested that individual
differences in ‘‘thinking dispositions” are useful in explaining between-person variability
in decision making processes. More specifically, some cognitive styles can be thought of
as signals to avoid closure, search for additional evidence, and consider alternative opin-
ions and evidence. Stanovich and West suggest that these cognitive styles may play an
important role in determining whether a person engages in analytic decision making pro-
cesses or operates on a more heuristic level (also see Parker & Fischhoff’s discussion of
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individual differences in cognitive styles and decision making (2005)). Likewise, Wills and
Dishion (2004) argued that self-control is associated with ‘‘organized cognitive systems
involving views of the world and other people” that include perceptions of vulnerability
to potential danger and perceptions of others who engage in risk behaviors (p. 76). Thus,
temperament may be antecedent to social information processing biases that influence
which information is selected for conscious processing (Dodge, 1986; Rothbart et al.,
1995). For example, negative emotionality could be associated with tendencies to attend
to negative information about the self and others, and to attribute hostile intent in ambig-
uous situations, as well as an inability to generate alternative responses (Derryberry &
Reed, 1994a, 1994b; Rothbart & Bates, 1998). The effects of this kind of biased processing
are likely to influence behavior beyond the adolescent years.

Adulthood

Although much of the research on the prototype model has been conducted with indi-
viduals 10- to 21-years-old, there is reason to believe that the model is also applicable to
the study of decision making in adulthood. First, consistent with the dual-process perspec-
tive, experiential thinking is not replaced by more rational processes as a function of matu-
rity (Adler & Rosengard, 1996; Arnett, 2005; Epstein, 1994). Instead, both processes are
active in adulthood, but the ratio of heuristic to analytic processing decreases between
adolescence and adulthood. The heuristic mode is still more likely to be engaged when
the decisions have a strong affective component, however. Second, one’s self-image or
identity tends to crystallize during early adulthood (Arnett, 2005), and this process has
an important effect on behavior, especially substance use. Thus, the impact of risk proto-
types (vis a vis self-identity–e.g., ‘‘Am I the type of person who smokes/uses drugs/has
casual sex?”) is likely to continue to be high in early adulthood. Also, there is evidence that
the favorability of some risk prototypes continues to increase into early adulthood. Third,
moving into adulthood is marked by major increases in risk opportunities, including those
related to HIV risk, i.e., drug use, binge drinking, and extra-relationship or multiple part-
ner sex (Gibbons et al., 2006), and, as stated earlier, willingness is more likely than inten-
tions to be predictive of behavior when the situation or opportunity is unfamiliar
(Gibbons et al., 2006; Pomery et al., 2008). Thus, there is reason to believe that dual-pro-
cessing models, including the prototype model, are applicable beyond adolescence. The
same is true of intervention approaches guided by these models.

A heuristic approach to intervention

The majority of health behavior interventions have focused on reasoned elements of
decision making about health behavior, and have been designed to promote deliberative
processing, e.g., strengthen intentions to avoid risk and increase consideration of potential
negative consequences. Research on the prototype model has suggested that images can
play an important role in the success of interventions by addressing heuristic and reactive
processes in decision making. For example, we found (Gerrard et al., 2005; Gibbons et al.,
2003; Gibbons, Gerrard, Lando, & McGovern, 1991) that adults who were trying to quit
smoking engaged in a form of active downward comparison (Wills, 1981) in which they
derogated and distanced themselves from the smoker image over time. Specifically, smok-
ers who entered cessation groups with unfavorable images of smokers in general, i.e., those
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who saw the typical smoker in more negative terms and as being less similar to themselves,
were more likely to be abstinent 6 months after quitting (controlling for frequency and
amount of smoking, number of years spent smoking, support for quitting, etc.). Further-
more, the more they distanced themselves from the typical smoker during the cessation
attempt, the more likely they were to quit, i.e., both the level of favorability and change
in favorability predicted successful cessation. Thus, it appears that altering heuristic rep-
resentations relevant to risk behaviors could be a fruitful approach to changing or prevent-
ing risk behavior. An initial set of studies designed to test this hypothesis demonstrated
that describing peers who engage in risky or unprotected sex in negative terms can result
in a decline in the favorability of images of people who engage in these behaviors, and in
turn, a decline in willingness to take sexual risks (Blanton et al., 2001; Thornton et al.,
2002).

Dual-process interventions

The Strong African American Families Program

A similar kind of manipulation of images has been applied in a prevention trial for 11-
year-olds, called the Strong African American Families Program (SAAF). This dual-focus
program was designed to delay initiation and reduce escalation of alcohol consumption
(Gerrard et al., 2006). One focus was a traditional parent-based program designed to facil-
itate parents’ involvement in strengthening their children’s intentions to avoid risk behav-
ior by increasing their monitoring and communication of expectations about alcohol use.
The other took a more heuristic approach that included a curriculum designed to: (a)
make the children’s mental images of drinkers (i.e., prototypes) more negative and
decrease their perceived similarity to these images; and (b) educate them on the differences
between planned and reactive behavior, and thereby reduce their willingness to drink.
Thus, the intervention was designed to combine a reasoned approach with a more experi-
ential approach. The program was successful at increasing parental monitoring and com-
munication, and, as expected, these changes mediated changes in the children’s intentions
to drink. In addition, the intervention was effective at altering the children’s favorability of
images of the typical drinker their age and their willingness to drink. More important, the
intervention effect on alcohol consumption at a 24-month follow-up was significant, and
was mediated by these changes in drinker images and willingness (see Fig. 7). When both
components of the intervention were included in the model, however, the relation between
changes in intentions and subsequent alcohol consumption became marginal, suggesting
that the heuristic component of the intervention had more impact than the reasoned com-
ponent at this age. Thus, this study replicated earlier studies by demonstrating the inde-
pendence of the heuristic and reasoned paths to behavior; in the process, it also
demonstrated the efficacy of a heuristic approach to altering children’s decision making
processes and behavior.

Timing

There are several reasons to believe that interventions designed to address heuristic rep-
resentations are most effective when administered at early ages. First, as suggested earlier,
children develop images of people who engage in some risky behaviors very early on—
before they have formed intentions to engage in these behaviors (Andrews & Peterson,
2006). Second, because much adolescent risk behavior is very salient, risk images tend



Fig. 7. The Strong African American Families dual-process intervention. Adapted from Gerrard et al. (2006).
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to have more of an impact on teens than do other kinds of images (Gibbons & Gerrard,
1997), and teens think more about these social consequences (e.g., being associated with
the image) than do adults (Beyth-Marom et al., 1993). Thus, interventions designed to
shape both risk and non-risk images (make the risk images less favorable and/or the
non-risk images more favorable) at an early age are likely to be effective in decreasing
the early willingness that is often associated with experimentation with risk behaviors
(e.g., initiation of smoking (Pomery et al., 2008). In addition, early assessment of the
favorability of these images affords an opportunity to identify children with pre-inten-
tional vulnerability, and target interventions to these children.

Once children or adolescents have developed some willingness to engage in risk behav-
ior (but before they have developed intentions) they can understand that some risk behav-
iors are enticing and that they are tempted to try them. Specifically, they are able to
distinguish between willingness and intentions, but they are also likely to underestimate

the extent to which their behavior is willingness-based rather than intentional, and they
are likely to avoid thinking about potential negative consequences. This stage of develop-
ment suggests a different type of intervention opportunity—an opportunity to facilitate
recognition of the distinction between willingness and intention, and thus, to facilitate con-
templation of the potential negative consequences of being in a risk-conducive situation,
and also adoption of planful strategies for avoiding these situations (e.g., being alone with
a desirable, potential sexual partner, or going to a party where drugs are available). In
other words, as the child’s willingness and experience with risk-conducive situations
increases, interventions are more likely to be effective if they focus on both a heuristic
approach, and a more reasoned processing approach that includes acceptance of respon-
sibility and ownership of their behavior.
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Intervention research with college students and adults

Nonetheless, studies of images related to college students’ and adults’ risk behavior pro-
vide reason to believe that changing risk images can still be effective in these populations.
An ongoing series of studies of college students and people who go to beaches has dem-
onstrated that interventions can reduce the favorability of the image of the typical person
who sun bathes or uses a tanning booth, and, in turn, reduce willingness to be exposed to
UV rays. Furthermore, these changes in images mediate decreases in self-reported tanning
behavior (Gibbons et al., 2005). A recent intervention attempted to change sun protection
behaviors among a different, very high risk group: male road maintenance crews. This
study examined the images of men their age who use sunscreen and found that these
images were relatively negative (e.g., their prototype was smart, but he was not very mas-
culine or self-confident (Gerrard, Stock, et al., 2008). These images were also mutable,
however. In fact, increases in the favorability of this image produced by the intervention
were associated with changes in both their self-reported UV protection and their skin tone
(measured with spectrophotometry) at a one year follow-up. In short, it is more difficult to
alter representations of the type of person who engages in a risk or preventive behavior
once a stable behavior pattern has been established. It is, however, still possible to alter
these images, and thereby change the behaviors well into adulthood.

Conclusion

Until recently most theories of attitude–behavior relations and decision making have
focused on expectancy value approaches that assume deliberative processing of informa-
tion about the costs and benefits of various behavioral alternatives. Awareness of the lim-
itations of these approaches however (cf., Albarracı́n et al., 2001; Eagley & Chaiken, 1993;
Webb & Sheeran, 2006), has resulted in the development of alternative models that incor-
porate distinctions between analytic and heuristic thinking, and research that has demon-
strated these processes and their relation to subsequent behavior. This article has reviewed
theoretical models that have focused on these relations (theory of brain functions and
behavior, CEST, fuzzy-trace theory), and their implications for the development of deci-
sion making in adolescents. In addition, it has reviewed research on the prototype willing-
ness model of adolescent decision making–a model designed specifically to address the
seemingly non-rational decision making of adolescent health risk behavior.

Unlike expectancy value models, dual-processing models of decision making include
two qualitatively different modes of information processing—one mode is based more
on heuristics and affect, the other more on deliberative, systematic reasoning. Consistent
with the basic assumptions of these models, the prototype model includes two pathways to
risk that reflect these types of processing. In the reasoned pathway, processing is more ana-
lytic or systematic, reflecting the deliberation that is associated with the expectancy value
assessment leading to intention to engage in specific behaviors. The social reaction path-
way involves more heuristic or experiential processing in which images (risk prototypes)
are central, affect is more influential, and reasoning is more intuitive than deductive.

The prototype model also is different from fuzzy-trace theory in important ways. First,
although gist representations in the fuzzy-trace model are similar to images in the proto-
type model, one of the basic tenets of the fuzzy-trace model is that gist representations and
verbatim representations are opposite ends of a continuum instead of qualitatively differ-
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ent modes of thinking. Second, the two models suggest different developmental sequences
for decision making—the fuzzy-trace model suggests that very young children only employ
analytic reasoning, and their heuristic reasoning develops only as they accumulate experi-
ence and knowledge of the world. In contrast, the prototype model assumes that heuristic
thought processes are more predictive of behavior at early ages than are analytic processes.
More specifically, fuzzy-trace theory holds that cognitive development and experience lead
to more use of heuristic processing, and the prototype model assumes that heuristic pro-
cessing is the initial default, and analytic thought develops later.

The incorporation of dual-process models into theory and research can enhance our
understanding of adolescent (and adult) decision making in a variety of ways. It is clear
that even young children are capable of understanding the distinction between heuristic
and analytic reasoning and switch from one mode to the other depending on factors such
as context, the task, and their mood. It is also clear that children’s heuristics (favorable
risk prototypes and willingness) are diagnostic of subsequent risk behavior. Furthermore,
in spite of evidence that analytic and heuristic styles are associated with childhood temper-
aments, there is mounting evidence that both modes are malleable, e.g., both willingness
and intentions can be altered, and interventions that employ them are associated with
long-term behavioral patterns of consequence (cf., Gerrard et al., 2005; Gerrard, Gibbons,
et al., 2008; Gibbons et al., 2004).
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